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Low-starting-torque bearings 
are very important in instru- 
ments like Kollsman’s Mani- 
fold Pressure Indicator. 

To assure ball bearings with 
this characteristic, or to meet 
even more critical require- 
ments, New Departure uses 
highly sensitive automatic 
testing equipment capable of 
measuring torque variations 
as little as one or two thou- 
sandths of a gram centimeter. 


When designing instruments 
it will pay you to talk to your 
New Departure engineer 
about your bearing needs. 


TOPS' 


IN LOW-TORQUE 
APPLICATIONS 
























NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE 


BRISTOL 269 North Main St. 2-6371 
BOSTON 
517-A Park Square Bldg. Hancock 6-9867 
KANNAPOLIS, N.C. Box 1086 2-318] 
NEW YORK 1775 Broadway Circle 6-1540 
PHILADELPHIA 
850 E. Luzerne St. 
SYRACUSE 
DETROIT 
7-122 General Motors Bidg. Trinity 2-4700 
CINCINNATI 2107 Carew Tower Main 5783 
CLEVELAND 
3113 W. 110th St. 
INDIANAPOLIS 
1357 W. 18th St. 


Garfield 3-4136 
2360 James St. 73-5195 


Winston 1-5454 


Imperial 4680 
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PITTSBURGH 
Cathedral Mansions Mayflower 1-8100 
CHICAGO 3372S. Mich. Ave. Wabash 2-5875 
DAVENPORT 
2212 E. 12th St. 
KANSAS CITY 
1021 E. Linwood Bivd. Valentine 4939 
MILWAUKEE 
647 W. Virginia St. 
ST. LOUIS 
3001 Washington Bivd. 
LOS ANGELES 
5035 Gifford Ave. Logan 8-2301 
BERKELEY 1716 Fourth St. Landscape 6-8750 


SEATTLE 5000 First Ave., S. Lander 5920 


Davenport 7-7522 


Broadway 6-9460 


Franklin 6533 
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Interior view of the Carousel showing the Bodine Type NSH-34, 1/15 hp, 
1725 rpm, sleeve bearing motor that revolves and dynamically brakes the 
color drum. The pump and mixer are driven by a Bodine Type NSI-54RL, 
1/8 hp, ball bearing speed reducer motor with a torque of 66 in. Ibs. 





BODINE 
fractional 
ns 


MOTORS 


Here’s another report on a manufacturer who knows 
that his product can be no better than the electric 
motor that operates it. 


wuHo: J. C. Warren Corporation 
WHERE: Freeport, New York 


THE PRoDucT: Automatic Color Carousel (a unit for 
use in retail stores that automatically mixes over 
500 colors of interior and exterior paint, each in the 
matter of seconds) manufactured for Standard Toch 
Chemicals, nationally known paint manufacturer. 


THE PROBLEM: Obtain 2 compact, rugged, fractional 
horsepower motors, one a reducer type, to operate 
pump, mixer, and color drum of Carousel. 


THE SOLUTION: “After an extensive study of the various 
motors available, the Bodine was selected for its integral 
reduction, hard worm, bronze gear, compact size, and 
ruggedness. The cost, compared with similar motors, 
was very attractive, plus the added features found in 
your unit.” 


THE RESULT: “After a period of feld performance... 
our choice, we feel, has been a wise one. The motors art 
doing an excellent job and are holding up very well.” 
—J. C. Warren Corporation. 


THE MORAL OF THE STORY: Bodine motors can help 
build and maintain the quality of your product. For 
detailed information, contact’ your Bodine repre- 
sentative .. . he’s a specialist in the application of 
fractional horsepower electric motors. 


BODINE ELECTRIC CO., 2256 W. OHIO ST., 
CHICAGO 12, ILLINOIS ¢ REPRESENTATIVES IN 
PRINCIPAL cITIES. In Canada: RENOLD-COVENTRY, LTD. 
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Horizons 


Silver-Plated 
Waveguides 


Research study at the Armour Research Foundation 
has culminated in an electrodeposition method for 
high-conductivity silver-plating of waveguides by 
means of a periodic reverse technique. A pilot-plant 
plating device has been designed, built, tested and 
delivered to the Signal Corps Engineering Labora- 
tories. The silver coating will be applied on the in- 
terior surfaces of rectangular brass waveguides for 
radar. 

A nondestructive testing method for controlling the 
thickness of the silver depositions utilizes slow neu- 
tron irradiation that produces radioactive isotopes of 
silver, copper and zinc in the waveguide under test. 
No more than 5 min are needed for an average deter- 
mination over 1 sq cm. Accuracy is 10 millionths of 
an inch. 


Migrating 
Trouble— 


Migration from silver spun connectors onto phenolic 
insulating parts has been an increasing source of 
trouble in certain applications. Other evidences of 
silver migration have been noted. Studies of the 
causes and effects of such phenomena are being care- 
fully studied and evaluated by at least several com- 
panies. 


Intricate Metal Parts 
by “Chemical Milling’ 


Metal parts of complex configuration can be formed 
quickly and precisely by means of a “chemical milling” 
method developed by the Aerophysics Department 
of North American Aviation at its Downey, Calif., 
plant. No machinery is needed. Fragile parts can be 
formed without incurring the risk of warpage of re- 
jection inherent in conventional machining. The 
method is also applicable to making intricate cuts and 
for tapering. 

Essentially, the method is an etching process in 
which the metal to be removed is left exposed while 
the other surfaces are masked with a specially formu- 
lated coating. (See headpiece illustration. ) Electronic 
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Precise milling of metal parts is possible by means 
of a “chemical-milling” method developed by North 
American Aviation. In the metal part shown to the 
left, the dark areas have been masked to confine the 
milling to other areas. The finished milled part is 
shown to the right. Samples of milled parts can be 
seen in the background. (See below for details.) 


controls are utilized. Parts can be finished, it is re- 
ported, to accuracies of 0.002 in. 

Experimental work has been with aluminum; but 
the process has already been applied to titanium, 
steel, stainless, and other metals. Turco Products, Inc., 
Los Angeles, has been licensed to make the process 
available to industry generally. 


Glass-Filament-Reinforced 
Epoxy Moldable Sheets 


Isotropic strength values are obtained from a new 
type of epoxy-impregnated glass-reinforced plastics 
sheet under development by the Tape Division, Minn- 
esota Mining and Manufacturing Company. Rein- 
forcement consists of oriented glass filaments which 
contribute to the isotropic characteristic. Tested at 
any angle throughout a plane of 360 deg, tensile 
strength is reported at 45,000 psi (dry) and 40,000 psi 
( wet ); flexure is 65,000 psi (dry ) and 55,000 psi (wet); 
modulus in tension is 3x10® psi (dry) and 2.7x10® 
psi (wet); modulus in flexure is 2.9x10® psi (dry) 
and 2.5x10® psi (wet). Izod impact strength is 38 
ft-lb per in. notch (dry) and 35 ft-lb (wet). 

Water absorption rate is 0.10 per cent. Heat dis- 
tortion at 264 psi is 350 F. A molding pressure of only 
25 psi is required and the cure time is 35 min at 330 F 
or 100 min at 270 F. All tests values are based on 
applicable ASTM procedures. 

Other resins can be used, such as the polyesters. 
Commercially, 3M looks toward having such sheets 
made available on a stock-size basis (in various thick- 
nesses) to be molded as required. 


AEC Non-Exclusive 
Patents Listed 


Current release from the Atomic Energy Commis- 
sion describes briefly 18 patents available for non- 
exclusive, royalty-free licensing to industry. Total of 
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it eats up waste! 


Food waste and waste motion. ..a modern 
kitchen disposer eliminates both quickly, 


permanently. 


Today’s homemaker never leaves her kitchen 
sink as she takes care of what used to be 
an unpleasant chore. In Many of America’s 
best-known food waste disposers an Emerson- 


Electric motor does this work for her. 


Emerson-Electric specializes in building 
motors for products that eliminate waste 
motion, that perform efficiently for the 
home, on the farm, in business and industry. 
It has done so for 64 years, and offers stand- 
ard motors in ratings from 1/20 to 5 h.p., 
and hermetic motors 1/8 to 20 h.p. Your 


inquiry is invited. 


THE EMERSON ELECTRIC MFG. CO. 
St. Lovis 21, Mo. 


Write for these 
Emerson-Electric 
Motor Data Bulletins 






Manufacturers requiring motors 

1/20 to 5 h.p. can profitably use these reference 
guides. Specifications, construction and 

performance data are included for these motors: 





(— M427-A ey a —) M427-E Oil-Burner 
-) M427-B Split-Phase C) M427-F Jet Pump 
o M427-C Integral — M427-G Blower 

-) M427-D Fan-Duty 
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such patents released by the AEC is now 658. Several 
electronic and electrical devices are inclyded in the 
current group. 

Patent No. 2,668,934 covers an electronic relay 
system for actuating an electrically operated device 
under desired conditions detected by any suitable 
condition-responsive means. Plural systems of mech- 
anical and electronic relays are incorporated. 

In Patent No. 2,669,183 improvements in the mag- 
netic and fluid channel structure of an electromagnetic 
fluid pump utilizes the induction motor principle to 
attain an enhanced fluid pressure and flow. 

A “simple and reliable” electronic timing device 
is disclosed in Patent No. 2,672,556. This device gen- 
erates (1) an audio tone of one selected frequency 
when impressed by a plurality of impulses occuring 
within a selected time interval; and (2) an audio 
tone of different frequency when one or more of the 
impulses occur after the lapse of the selected time 
interval. 


Printed-Circuit 
Pitfalls— 


A little caution might be in order for some of the 
current enthusiasms for printed wiring in certain 
applications susceptible to humidity, temperature, 
and dust, such as portable radios. As pointed out by 
W. H. Hannahs, Sylvania Electric Products, at the 
1954 Spring Lecture Series, IRE Long Island Sec- 
tion, the insulation resistance between parallel con- 
ductors on plastics plates can be seriously affected 
under such deteriorating influences, despite the appli- 
cation of protective varnish. 

The problem, he continued, has only been recently 
realized, and field work on various types of coatings 
is necessary. Some work has already shown the in- 
adequacies of certain coatings tested under the MIL- 
E-527A humidity cycle. When coatings were below 5 
mil thick the insulation resistance dropped to between 
1 and 10 meghoms. 

Suitable protection is not only necessary because 
of possible deterioration, but also because of inadver- 
tent overloads. For proper overloading insulation, a 
coating would have to withstand the 900-volt test. 


Multiple-Channel 
Magnetic Recorder 


Pulse-width modulation is used in a magnetic 
recording and playback system developed by the 
Armour Research Foundation for the Stanolind Oil 
and Gas Company for geophysical field work. Thir- 
teen simultaneous signals can be recorded on the 
2-in.-wide magnetic tape. 

Recording unit operates from a 24-volt d-c supply. 
Playback unit is a-c operated and is designed for 
laboratory use. The transient field recordings are thus 
available for graphic translation by photographic 
means. The system provides a flat frequency response 
from 5 to 500 cps. It has low distortion and a better 
signal-to-noise ratio than with direct-recording tech- 
niques. 
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Two other developments in magnetic recording are 
reported “in progress” by Armour: 

1. A cross-field magnetic recording head in which 
the symmetrical bias field of a conventional head is 
modified by combining it with a portion of the erase 
field. Advantages: Improved recording resolution, fre- 
quency response, and erase characteristics. 

2. The application of transistors to playback ampli- 
fiers utilizing a form of grounded-emitter circuit with 
a junction transistor. An experimental circuit has de- 
veloped single-stage voltage gains up to 2000 and has 
an input impedance of about 300 to 500 ohms. 


Reducing Plastics Mold Erosion 
by Radioactive Tracer Techniques 


Mold erosion has long been a bugbear of plastics 
molders. But how to determine accurately the mold- 
erosion characteristic of molding compounds? 

The Phenolic Engineering Laboratory at General 
Electric's Chemical Materials Department, Pittsfield, 
Mass., claims to have hit on a solution by the appli- 
cation of radioactive tracer techniques. Here’s what 
they do: 

1. Take a sprue bushing from a standard transfer 
mold, encapsulate it, and have it irradiated at the 
Brookhaven National Laboratory. 

2. Replace the irradiated bushing. Put the molding 
compound under test through a regular molding proc- 
ess. Since the melted compound is thus forced through 
the bushing and the runners to the mold cavity, the 
molded slug will contain the extremely small bits of 
bushing metal that represent erosion effects. 

3. By appropriate laboratory means, the radio-ac- 
tive content of the molded slug is then determined 
and this in turn provides a definite value or factor for 
the erosion characteristic of the compound. The tech- 
nique developed by G-E is said to be precise enough 
to detect one part of metal in 20 million parts of 
plastics. 

By applying the data obtained from such evalua- 
tion, G-E claims to be able to formulate molding 
compounds with extremely low and controllable ero- 
sion rates. Some compounds are already in limited 
production; full-scale production is set for the latter 
part of this year. 


Ionic 
Pump 


Air pump sans moving parts built experimentally at 
the General Electric Research Laboratory is able to 
produce a vacuum as high as one-billionth of normal 
atmospheric pressure. Known as an “ionic pump” this 
device may be used to simplify the exhaustion of 
vacuum tubes and generally in systems where a high 
vacuum is required. 

A typical experimental pump comprises a box about 
2 in. in diam. and 1 in. high, supported between the 
poles of an alnico magnet 


—A. E. Jj. 
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CLEVELERP& 


LAMINATED PAPER BASE PHENOLIC TUBING 


Outstanding for many years as the Top Performer, Clevelite is un- 
matched in its ability to meet unusual specifications. 


Built-in Dimensional Stability, High Dielectric Strength, Low Mois- 
ture Absorption, Great Mechanical Strength, Excellent Machining 
Qualities and Low Power Factor make Clevelite Tubing outstanding. 


Available in diameters, wall thicknesses and lengths as desired, for 
Collars, Bushings, Spacers, Cores and Coil Forms. 
e * ee 
Our new Torkrite internally threaded and embossed tubing affords 
better control of adjustments in coil forms using threaded cores. 
Write for your copy of the latest Clevelite brochure. 


WHY PAY MORE? For Good Quality . . . call CLEVELAND! 


* Reg. U. S. Pat. Off. 


TeCLEVELAND CONTAINER Gx 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wise., Ogdensburg, N. Y., Jamesburg, N. J. PRs H 
ABRASIVE DIVISION at Cleveland, Ohio iS ee 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 
















Take advantage of our 


REPRESENTATIVES 
' ‘ NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 
Fast Dependable Delivery NEW ENGLAND R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, 


CONN. PP 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO fs 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS 
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NEW 


Performance- Rated’ 


INTEGRAL H.P. MOTORS 





Now available in 
1...1%...2H.P. sizes— 
NEMA frames 182 and 184, 


















SMALLER — LIGHTER 


More uniform silicon-laminated steel; thinner, tougher 
“Mylar” slot insulation — just two of the many technica! 
developments that help make these new Century 
Performance Rated Motors so much smaller and lighter. 


BETTER PROTECTION 


New concepts of internal motor ventilation permit end 
bracket and frame design that gives far better protection 
from falling liquids and solids... still maintain 

40°C. temperature rise. 


MORE FLEXIBLE MOUNTING 


You can even have cushion mounting with these new 
Century Integral H.P. Motors — your choice of sleeve or 
ball bearings. Ball bearing motors mount vertically, 
upside down, in any position. End brackets can be rotated 
for top protection in any position. 


EVEN MORE DEPENDABILITY 


Improved plastic impregnating varnish and plastic insulated 
magnet wire provide unusual resistance to abrasion, moisture 
and heat. These new materials possess far better dielectric 
qualities. Die cast aluminum rotors are individually, 


dynamically balanced to assure freedom from vibration. 


Call Your Century Application Engineer... 


Ask him about the new Century Performance Rated 
Integral and Fractional H.P. Motors. 


Offices and Stock Points 
in Principal Cities 


CENTURY ELECTRIC COMPANY ~ 1806 Pine Street + St. Louis 3, Missouri 
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Aeros My... 


Drawing on the engineering know-how accumu- 
lated in the long-time manufacture of model electric 
train equipment, the Lionel Corporation has been 
highly selective in the materials and processes for 
the production of the new LINEX Stereo Camera*. 
It is of particular significance, therefore, that ZINC 
Die Castings are used for the complete camera case 
and front cover plate (above) as well as for the four 
operating components shown below. 

*The LINEX is a brand new product just introduced in New 
York City by the Linex Corporation—a Division of the 
Lionel Corporation. It takes full color 3-dimensional pic- 
tures and is sold, complete with shoulder strap, carrying 


case, viewer and film for $44.50. It should soon be available 
throughout the country. 













Low Cost—Die casting is the only method by 
which these parts could be produced at reasonable 
cost and ZINC provides the utmost in castability. 
The complexity of shape thus achieved not only 
permits an unusually compact assembly but greatly 
minimizes the need for costly machining and assem- 
bling operations. 

Top Quality—Obviously a high degree of dimen- 
sional accuracy is required for this type of applica- 
tion and ZINC rates highest among the commonly 
used die casting alloys in this respect. ZINC Die 
Castings also assure toughness to withstand abuse 
and they provide sufficient weight to give the camera 
a “feel of quality.” The as-cast surfaces of the large 
castings are easily finished in an attractive wrinkle- 
enamel and the small parts are electroplated. 

Ask us—or any die casting com- 
sen? pany—for a copy of “The End Uses 
tor of Zinc Die Castings” to learn about 

- the diversity of ZINC Die Casting 
applications. 


The New Jersey Zinc Company 
160 Front St., New York 38, N.Y. 


FOR DIE CASTING ALLOYS 
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NEW FAIRBANKS-MORSE 
TOTALLY ENCLOSED FAN-COOLED MOTORS 


‘More Performance in Less Space. 


You, as a buyer of electric motors, will TOTALLY ENCLOSED— Wherever adverse operating 
benefit by that tradition . . . just as the users conditions are encountered,” F-M totally enclosed 
of Fairbanks-Morse diesel engines, pumps, construction effectively insures electrical parts and 
scales, locomotives and the many other bearings against contamination by dirt, abrasive 


'F-M products are today enjoying the dusts, metal particles, corrosive gases and steam. 
advantages of finer performance. 


DOUBLE-END VENTILATION —Cooling air is drawn 
through guarded openings in both fan shields and 
uniformly circulated through cored passages sur- 
rounding the sealed inner shell. Efficient heat-trans- 
fer action insures uniform internal cooling. Exhaust 
air is discharged through bottom of frame—not 
across motor and driven machine. 


Fairbanks, Morse & Co., 600 S. Michigan Ave., 
Chicago 5, Illinois. 


COPPERSPUN ROTOR—FExclusive Fairbanks-Morse 
feature—an indestructible one-piece rotor—homo- 


geneous, free from flaws for maximum strength and 
lifetime service. 


CONDUIT BOX—New, gasketed, cast iron conduit 
box permits easy pulling of cables without insulation 
damage. Fairbanks-Morse exclusive: recess feature 


allows elimination of conduit box where space is 
limited. 


BEARINGS —Precision ball bearings are effectively 
sealed against grease leakage and contain ample 
lubrication for extended periods of rugged service. 
Convenient means are provided for flushing and re- 
lubricating if desired. Cartridge bearing construc- 
tion is standard on all larger ratings. © 


w FAIRBANKS-MORSE 


a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS e DIESEL LOCOMOTIVES 
AND ENGINES e PUMPS e SCALES e RAIL CARS e HOME WATER 
SERVICE EQUIPMENT e FARM MACHINERY e MAGNETOS 
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If You Need 
SMALL PARTS IN A HURRY 


plus sound engineering service 


YOU CAN'T BEAT 
GARRETT! 


FLAT WASHERS 








Garrett Controlled Tension 













HOSE CLAMPS 











spring lock washers assure 
greater holding power, 
longer life of every assem- 
bly. Garrett makes a com- 
plete line of lock washers 
to ASA and SAE specifica- 
tions, plus many special 
types ...in all metals and 
plated to your requirements. 










AN 737 . . . stainless steel, 
radial type with floating bridge 
and thumb-screw adjustment. 
Approved for aircraft use. 
QS-100 & AN-748 .. . worm- 
type, self-locking screw. Plated 
to prevent corrosion. Approved 
by Armed Forces. 

AUTO-SEAL . . . screw-type ad- 
justment, scarfed tongue pre- 
vents pinching. Staked bolt and 
captive nut. Rustproofed. 


















STAMPINGS 
















Garrett gives you fast de- 
livery from stock on the 
largest line of flat washers 
available. Precision-made in 
thousands of different sizes 
and types—standards and 
specials. Also made to your 
exact specifications to meet 
the individual needs of your 
product. 














Quick deliveries on small 
and medium stampings 
made to your specifications 
on automatic, high-speed 
precision presses. Finishing 
equipment includes tum- 
bling, polishing, heat treat- 
ing and plating. 


vis 












THIS COUPON 


MAIL on complete data 


nd me without 
etails on 










obligati 


Please se Garrett parts. 


and technical 4 
ee 
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OF PHILADELPHIA 
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GEORGE K. GARRETT COMPANY, INC. PHILA. 34, PA. 
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Whether the signal says: 


‘“‘WAFFLE IS BAKING’’... 
or 


“DANGER AHEAD”... 





delivers the message! 


In visual signal systéms, a lens or a color filter is 
called upon to actually deliver the message. It may 
show that a home appliance is in operation, or warn 
motorists or trainmen of danger ahead. Whatever its 
duty, if it is designed and made of glass by Kopp, you 
can be certain of its heat-resistance high quality. 

Kopp engineers have the skill, experience and 
equipment to design and manufacture all types of 
signal lenses, color filters and special glass parts. 
Parts produced by Kopp craftsmen are accurately 
made and dependably uniform. 

We will be glad to study your requirements and to 
develop designs that will meet your most exacting 
requirements. 


Write for 


the new brochure describing the 
design and manufacture of Kopp 
Glass Products. 








KOPP GLASS, Inc. 


SWISSVALE, PA. 
DO as 


Building—Through Business—for a better America! 





support Junior Achievement 
G JULY, 1954 
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Look to PHELPS p 
TIC APPROACH T¢) 


PRACTICAL KNOWLEDGE «+ magnet wire 


application problems and trends. 


CONTINUING INVESTIGATION oF 


existing insulations to improve quality 





and performance. 


EXHAUSTIVE TESTING and evaluation of 


new organic and inorganic insulation 
materials to determine fundamental 


properties and application possibilities, = 


ENGINEERING ASSISTANCE in selection 


and use of exactly right magnet wire 





for specific motor, transformer or coil. 


Economical solutions 
to many varied and 
complex application problems! 


The magnet wires pictured here illustrate the wide range 
of the Phelps Dodge line. Some of these wires—devel- 


oped specifically by Phelps Dodge to answer special 


problems—suggest unlimited new applications for the 
future with overall savings to the user. Bondeze and 
Sodereze are examples of this kind of research. 


Any time magnet wire is your problem, consult Phelps 
Dodge for the quickest, easiest answer! 


| 








Rod:, Filter inductances, Loading Coils, RF Coils and all other 
Applications Requiring High Performance up to 30 Megacycles. 


Ferramic “Q” is an exclusive development of General 
Ceramics Corp. It was created to overcome the instabilities 
that characterized previous high performance ferrites. Ex- 
haustive tests prove that Ferramic “Q” is completely stable 
in respect to age, shock, vibration, temperature. In addition 
this new material features higher Q and lower losses than 
former materials at all frequencies up to 30 Megacycles. 
Cost-wise, Ferramic “Q” offers extremely favorable com- 
Pe) parison with competitive materials. For complete details, 
call, write or wire today. 





® 


OUTSTANDING ADVANTAGES OF FERRAMIC “Q” 


OF IDENTICAL COILS WITH CORES OF FERRAMICS PANDA ANAIN COMPARATIVE CHARACTERISTICS = 


J AND N, AND THE NEW FERRAMIC “Q” MATERIAL 





ANTENNA soil 
F-214—8” LONG 





CUP CORE F-261 











BASIC TOROIDAL MEASUREMENTS TYPICAL ANTENNA ROD MEASUREMENTS 
Initial Permeability 9 (1Mc) 125 FREQUENCY Q C=mnf. ] 
Figure of Merit Q (1Mc) 400 approx. 1 T 1 
0.6 334 344 
Loss Factor_' (IMc) | .000020 approx. 0.8 350 189 
(10Mc) -000050 12 338 83 i 
(20Mc) -000097 1.4 318 60 | 
1 Ho vs Frequency Good to $$ ______1+—____—_. men 
) Characteristics over 30 Mc 
i cameiee | Sabee TEMPERATURE COEFFICIENTS 
| Characteristics over 30 Mc Antenna Rod No. F-214 (.330x8”). Standard Test 
i Curie Temperature (°C) 250 Coil— Space wound solenoid 85 turns #26 AWG. 
a ‘Temp. Coeff. of po (Ic) %/°C (25°C te 70°C) +0.08 approx. Formex copper, occupying approx. 80% of length of 
| Temp. Coeff. of Q (Same units as above) —0.75 rod and centered on rod. (Resonates at 1 Mc. with 
Saturation Flux Density 120 mmf.) sé 
Bs (gauss) at Hac = 25 oersteds 2900 _ 4 Ho . ° 
Max. Permeability # max 400 —= (25 to 75 C) 
Coercive Force He (oersteds) 1.90 
Residual Magnetism Br 1050 Temp. Coeff. of Rod + 1.0 to +2.0 


eakinimeeed a iiieaerinaien Temp. Coeff. of Coil only =0 


| he Ge CERAMICS CORPORATION 


eneral Offices and Plant: KEASBEY, MEW JERSEY 











MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES 


- 
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@ Since 1867 engineers, scientists, designers, surveyors, drafts- 
men have relied on K&E as the foremost, most progressive, 
and most complete source of supply for the tools, equipment, 
and materials they work with. When you buy, think first of K&E, 
headquarters for 7,000 items. For example... 


ALBANENE® TRACING PAPER—This popular 
tracing paper is recognized as the top 
product in its field because of its permanent 
transparency, its unusual strength and its 
superb drawing surface. 

Albanene is transparentized with an in- 
ert resin, which is permanently fixed in the 
fibers and unaffected by age. Its outstand- 
ing tearing strength enables it to resist 
wear and tear in reproduction machines 
and in handling and filing. Its special sur- 
face combines ideal pencil ‘take’ with 
clearness, sharpness and cleanness of line. 






KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 


Chicago © St. Lovis ¢ Detroit ¢ San Francisco @ Los Angeles © Montreal 
Distributors In Principal Cities 
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MICRO SWITCH Precision Switches 


) Gee Ritleatees Why MICRO 


1° A WIDE VARIETY 
TO CHOOSE FROM 


@ Industrial designers save time and money when 
they bring switch design problems to MICRO SWITCH. 


For almost two decades MICRO SWITCH has 
pioneered the development of new and better 
precision switches to meet every type of industrial 
need. There is now—or can be developed— 

a MICRO SWITCH product that will meet your most 
critical design requirements— 

enhance the value of your products. 









SWITCH is the short cut 
switch design problems 


Rouerat Are een 
ig ee Se 


















2°ENGINEERING AID 
IN SWITCH SELECTION 


@ Selection of the exact switch from the tremendous 
reservoir of MICRO SWITCH developments is 

quick and easy. MICRO SWITCH field engineers, fully 
experienced in every type of precision switch problem, 
are as close as your telephone—at 16 conveniently 
located branch offices. There is no obligation. 


MICRO SWITCH products provide extreme 
uniformity and reliability of performance— 
in most cases, longer switch life 
than you will ever need. 


oe 


9 
ye 
Ph ied 





SaNTCH. proche eneee ie 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
Snap-action precision switches and mercury 


switches. Available in a wide variety of sizes, 


shapes, weights, actuators and electrical char- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


acteristics. For all types of electrical controls. 
FREEPORT, ILLINOIS 





The Last Word in 
Making Magnet Wire... 





eee with emphasis 
on quality 
and uniformity 





BARS. WEATHERPROOF, INSULATED WIRES 
and CABLES FOR EVERY ELECTRICAL PURPOSE 


Applying enamel automatically to Magnet Wire 


The quality and uniformity vital to the performance of magnet wire 

is achieved at General Cable through the very latest in 

equipment and the most advanced production techniques in the industry. 
What’s more, General Cable magnet wire is available in 

all types, shapes and sizes: Formvar, Plain Enamel, Nylon Enamel, 
Silicone, and other synthetic enamels, with light, intermediate 

or heavy coatings. 


Cotton, Paper, Silk, Nylon, Glass, and Special High Temperature 
Coverings with light, intermediate or heavy coatings (single and double 
wrappings, similar and dissimilar materials). 


All types of bare and enamel magnet wire, with all types of coverings... 
bonded with silicone and other types of bonding materials. 


That’s why you can always depend on General Cable to provide 
you with exactly the magnet wire you want... when you want it! 


’ 


GENERAL CABLE CORPORATION 


420 Lexington Ave., N. Y. 17, N. Y. © Sales Offices: Atlanta © Buffalo * Cambridge (Mass.) 
Chicago * Cleveland ¢ Dallas * Detroit * Greensboro (N. C.) * Houston © Indianapolis 
Kansas City * Los Angeles * Memphis * Milwaukee * Minneapolis * New York * Newark 
(N. J.) © Philadelphia * Pittsburgh * Portland (Ore.) * Rome (N.Y.) * Rossmoyne (Ohio) 
(Cincinnati area) ¢ St. Louis * San Francisco * Seattle * Syracuse * Tulsa ¢ Washington, D. C. 
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Been! 


Never before have so many desirable characteristics been built into a motor 
at so low a price to you! 


FIRST: 


FINALLY: 


The new design Marco Permanent Split Capacitor Motors give you all 
the advantages you've enjoyed in Marco Shaded Pole Motors — absence 
of any troublesome moving parts, switches or relays — provision for 
1, 2 or 3 speeds in windings or speed control by external rheostat — 
the famous Marco dependability and long life. 


(1) vertical, horizontal or inclined mounting, due to extra-large 
bearing surfaces, Nylon thrust surfaces and improved oil recirculation 
system; (2) Quietness far beyond the famous “Hushed” Marco shaded 
pole motors; and (3) most important, equipment can be designed for 
lower running current to meet the proposed National Electrical Code 
(for window air conditioners) in 1/20 to 1/3 H.P. motors. 


This higher electrical efficiency and power factor means: (1) lower 
power consumption; (2) reduced external wiring requirements; and 
(3) cooler operation. 


WRITE TODAY FOR COMPLETE DATA. 


TYPICAL PERFORMANCE COMPARISON 


Permanent Shaded 
Split Cap. Pole 


CO INDUSTRIES, Inc. 9 et2- 
7 ° product at 


ready-made prices. 


788 Terrace Bivd. 8 Depew, New York 
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ELECTRICAL 
CONTACTS 


eee @ truly significant advance in 






After two years of operation in thousands of automobile ignition systems (one of the most sévere 
applications) these benefits, resulting from ventilated design, have been definitely established: 


1. Quicker extinguishment of arc 
2. Less metal transfer 

3. Less oxidation 

4. Greater available contact area 


5. Cooler operation 





6. Lower contact resistance 





, r . y 2 / TAS ~ 
7. GREATLY INCREASED CONTACT LIFE ree 

Brief Operational Facts 
Fansteel Ventilated Electrical Contacts can be made not only in tungsten, A rapidly moving solid contact op- 
. . . . erating in conjunction with a venti- 
but also in any of the recognized contact materials. They are particularly lated contoct forces air thru aperture. 
. . . . Wear is distributed around aperture 
recommended for inductive loads where operation is severe and continuous. insteed of being concentrated ot 
: : : ; ea ° point of arc erosion. Oxide is de- 
Design engineers will find the full story of vital interest. Electrical posited away from actual contact 
; . . area to cooler sections, hence effects 
contacts have undergone a basic change—have accomplished a revolutionary loser entiation: Sinehueh eaauumunih 


itself insures air flow. 


improvement rather than an evolutionary one—a fundamental improvement 








in both design and engineering. Write Fansteel for full facts, today. sgn 
ULIII5 eee 
a . Ve 
LVM loh 


FANSTEEL METALLURGICAL CORPORATION worth cHicaco, ILLINO!S [ERERRIana eee TACT V/ 
A reference text 

Since 1914, World’s Largest Producer of Electrical Contacts for engineers E 
F546 
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ING 


stamped. 


5. SILICONE VARNISHED FIBER- 
GLAS TAPE made in uniform 
thickness, in a wide range of 
widths. 


C-D-F SILICONE TAPES are recommended for 
Class H insulation. It’s been proved that silicone 
insulation has 10 times longer life than Class B in- 
sulation, even at the temperature limits of Class H. 
There are two types of C-D-F Silicone Tapes and 
Sheets: (1) Silicone varnished fiberglas; (2) Silicone 
rubber fiberglas. Each has the following properties: 
® High temperature resistance ® Resistance to moisture 


® High dielectric strength 
® Low dielectric loss 


® High tensile strength 

® Flexibility 

Both grades meet A.I.E.E. Standard for Class H 
insulation. They resist mild alkalis, non-oxidizing 
acids, mineral oils, oxygenated solvents. Silicone 
rubber fiberglas is recommended for many applica- 
tions requiring a flexible abrasion-resistant material 
with good thermal conductivity. C-D-F Silicone tapes 
and sheets are available in a wide range of sizes in 
continuous rolls. For complete details, write for 
Technical Bulletin 347. 
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1. COIL MOUNTING — GB-112S. Machined by C-D-F; sawed to shape 
holes drilled, slot end-milled, large holes fly cut, characters 


yy 









3. SHEET WASHER — GB-112S. Punched out, characters stampeq. 


4. COIL HOLDER—GB-112S. Cut from sheet stock, then sawed 
to shape, drilled in jig, slot end-milled. Work done by C-D-F. 


2. AIRCRAFT TERMINAL BOARD — GB-112S. Customer fabricated 


C-D-F SILICONE DILECTO LAMINATED PLASTIC 


Many of the parts illustrated were manufactured and 
fabricated by C-D-F . . . who has a wealth of experi- 
ence, forward-looking engineering and modern facili- 
ties that can be put to work for you. C-D-F is a 
dependable source of supply for insulating materials, 
and is noted for its fair pricing, for producing high 
quality products on schedule. Why not call in a 
C-D-F sales engineer on your problem. Or, write for 
Technical Bulletins: 


+25—compiete data on GB-261S, a fiberglas silicone 
laminate made of a staple filament woven fiberglas 
cloth and silicone resin in sheet form; #:37—covers 
glass base silicone metal clad laminates; #:42—post- 
forming grade of glass base silicone in sheet form; 
+23—GB-112S, fine weave continuous filament woven 
fiberglas with silicone resin, sheets, tubes, rods, 
molded shapes. 


See our general catalog in Sweet's Design File for more data, the address 
and telephone number of your nearest C-D-F sales engineer. Also, write 
for technical bulletin and specific catalog, free test samples, or send us 
your print for quotation. 


 Coritenorila-Diamed Fite 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 1/3, DELAWARE 
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Designers 


Three good reasons for designing new 


TR!) CLA® motors into your machines 








SUMMARY OF ‘i 
INDEPENDENT MOTOR © 
PREFERENCE SURVEY 






of a 2 to 1 preference for the motors on 
your equipment when you use G-E motors, 
Buyers also like the G-E small motor service 
station plan (Bulletin GEC-972). 





2. EASIER INSTALLATION. Perma-numbered 
leads are always easily read even when 
taped or clipped. Roomier conduit box has 
plenty of knuckle room. Bolts go in easily, 
quickly. 





MODERNIZE YOUR EQUIPMENT with all-new now available... entire line to 30 hp avail- 3. MORE POWER PER POUND. Lighter, 
General Electric Tri/Clad* ‘55’ motors. able soon. Check coupon for more informa- smaller Tri/Clad ‘55’ motor—in new 
A complete line assures you of getting the tion on Tri/Clad ‘55’ dripproof, enclosed, NEMA frame sizes and ratings—reduces 
right electrical drive for your machine. and gear-motors. waste space, saves weight, lowers your 
Ratings in new NEMA 182 and 184 frames = * Registered trade-mark of General Electric Co. handling, shipping costs. 

\ 


GENERAL @® ELECTRIC 
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New TSA-18 process timer’s small size 
helps simplify design problems 
Accurate, adjustable time-delay opening 
and closing of electric contacts is pro- 
vided by the new G-E TSA-18 process 
timer. With it, designers can add auto- 
matic timing to hydraulic presses, tire 
molds, baking equipment, heat-treating 
ovens, mixing machines, signals, con- 
veyors, and others. The TSA-18’s built- 
in auxiliary circuits permitting semi- or 
fully-automatic operation, and its com- 
pact size, only 534 in. square by 8, in. 
deep, make it easily adaptable to a 
wide range of uses. Weighing only 634 
pounds, it is easily installed. Bulletin 

GEC-1223. 


Compact Thy-mo-trol* drives give 
versatile speed control 





Specify G-E Thy-mo-trol packaged 
adjustable speed drives for almost 
limitless choice of speeds within the 
range. Speed ranges up to 100 to 1 or 
better are available in ratings from 1/40 
to 30 hp. Components are: d-c motor, 
operator’s control station, anode trans- 
former for full-wave types, electronic 
control panel. Cabling and terminals 
are plainly marked for easy connection, 
and the system adapts readily to special 
drive requirements. It will increase 
from one operating speed to another in 
a fraction of a second, and has been 
service-proved on thousands of ma- 
chines. Ask for Bulletin GEA-5337. 


*Registered trade-mark of General Electric Co. 


JULY, 1954 


PRODUCT 


HIGHLIGHTS 





General Electric a-c brakes give 
smooth, positive braking at low cost 


When CR9516 solenoid and thrustor 
brakes are designed into machines they 
add markedly to customer acceptance. 
Braking torque is adjustable over a wide 
range. Self-aligning brake shoes help to 
give smooth, positive braking in either 
direction. Sturdy, simple construction 
contributes to its exceptional reliability. 
Both solenoid and thrustor types are 
available in three kinds of construction: 
open, dripproof, and watertight. Long 
lining life and long wheel life reduce 
maintenance costs. These G-E brakes are 
recommended especially for cranes, 
bridges, turntables, and conveyors, and 
in machine tool and other rotating- 
machine applications where continuity of 
service and low braking cost are impor- 
tant. A hand-operated device for releasing 
the shoe from the wheel is available in 
both types. Ask for Bulletin GEA-1518. 


Progressive Mechanization program 


7 
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| Please send me the following bulletins: 


GEA-6012 Tri-Clad ‘55’ 
Enclosed Motors 
GEA-6027 Tri-Clad ‘55’ ice Station Plan 
Gear-motors GEA-1518 
() GEA-6013 Tri-Clad ‘55’ Brakes 


Vv for reference 


} GEC-972 Small-motor Serv- 


vege ne memprreme ceame mens a 
$ ‘ # 23 
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widens market for your machines 


General Electric’s More Power to 
America Program “‘Progressive Mechan- 
ization”’ can help promote your machine 
sales because it is directed to your cus- 
tomers. The aim of this program is to 
show them how they can increase pro- 
duction and reduce costs through a pro- 
gressive step-by-step mechanization of 
their operations. The program includes 
a manual and a color sound motion 
picture, ‘“Motors in Industry,” which 
dramatizes the importance of improved 
mechanization. For a complete descrip- 
tion of the program, write for Bulletin 
GEA-5789. If you would like a show- 
ing of the film, call your nearest 
Apparatus Sales Representative. 


X for immediate project 


0 GEC-1223 Process Timer | 


GEA-5337 Thy-mo-trol Ad- 
justable-speed Drives | 


GEA-5789 Progressive Mech- | 
anization 


CR9516 AC 


CONSULT YOUR SWEETS PRODUCT DESIGN FILE. You'll find ‘‘everything electric’’ for machinery manv- | 


facturers in the General Electric Section. 


i 

| 

| 

| 

| Dripproof Motors 
| NAME 


COMPANY ae 


STATE 
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DURITE GP 102 


DURITE GP-102 is really versatile. Whether your mold- 
ings are large or small... intricate or simple... . 
thin-walled or heavy-sectioned . . . this new compound 


will impress you by its performance. 


DURITE GP-102 in black or brown produces parts with 
rich surface lustre and good strength in minimum press 
time. It is now available in a full range of flows for 
compression, transfer, and plunger molding . . . with 
inventories maintained in major industrial areas to pro- 


vide fast delivery service. 


If you mold phenolics competitively, you should be 


using DURITE GP-102. Let us send a technical represen- 


tative to demonstrate the advantages of this molding 
powder in your plant or, if you prefer, we will send you 
a sample. The Borden Company, Chemical Division, 
DURITE Products Department EM-74, 5000 Summer- 


dale Avenue, Philadelphia 24, Pennsylvania. 


-DURITE 


THE bonken comp 


CHEMICAL DIVISION 


Phenolic Molding Compounds + Abrasive and Frictional Bonding + Resins + Molding and Specialty Resins - Lamp Basing Cements 
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The knurling on the head 
of the screw permits faster 
assembly, because it pro- 
vides a slip-proof grip. 





The uniform depth and size 
of the hex socket assure 
maximum torque in wrench- 
ing. The accurate diameter 
of the head permits coun- 
tersinking. 


Four UNBRAKO Socket Head Cap Screws speed assembly in the plant, and reassembly in the 
field, of these flow-control valves providing 16 different inlet-outlet flow direction combinations. 


Tet ITI Siti tii its 


Get personalized service, faster delivery with 
UNBRAKO Standards—stocked by your distributor 


UNBRAKOs—made of heat 


When you use UNBRAKO socket screw products, you get the finest socket treated alloy steel—have 

5 . fully formed threads, Class 
screws made, plus the personalized service and the faster delivery of your 3 ft; controlled fillet ond 
local distributor. And he enables you to cut your inventory, set up more continuous grain flow for 
space for production. For more information, write for UNBRAKOo Standards— strength. Supplied in stand- 


aa ph . . ard sizes from #4 to 1"’. 
a complete listing of precision socket screw products carried by your dis- = 


tributor. STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


ULL 
Stead 





BRAKO SOCKET SCREW DIVISION ei | | 
Sr y H LJ 33 
Self-Locking Flat Head Shoulder Dowel Button Head 
JENKINTOWN PENNSYLVANIA Set Screw Cap Screw Screw Pin Socket Screw 
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DO YOU SEE 

AN OPPORTUNITY IN THESE 
DIVERSE APPLICATIONS 

OF MICARTA? 


Today, MICARTA® is serving and saving in thousands of applications 
all across the industry. You'll find it extensively used in moving 
parts because MICARTA resists impact, soaks up vibration and 
muffles noise. You'll see it widely used in structural parts because 
MICARTA gives strength and rigidity while weighing only half as 
much as aluminum. You'll spot it in many places employed as an 
electrical insulator. You’ll even come across it in piping systems 


because MICARTA fights corrosion, repels moisture, endures heat 
and cold. 


These and many other serviceable qualities of this amazing 
plastic may hold the answer to your problem. It will pay you to 


investigate. Simply use the coupon below. J-06575 


MICARTA IS SERVING ALL INDUSTRIES 


AVIATION: Pulleys, 
instrument panels, 
structural members 


TEXTILE: Spinning 
buckets, shuttles, 
spools, botibins, gears 


MARINE: Propeller 
shoft bearings, 
bushings, piston rings 


CHEMICAL: Bubble 
cops, plating barrels, 
tubing, valve blocks 


STEEL; Roll-neck 
bearings, hold down 
and upcoiler rolls 


you can 6 SURE...iF -s Westinghouse @D 


e@eeeeoesveeeeeeeeeeeeeseeeee#ee eg eeeeeeeeseeeeseeeeeeee eee © & 


Westinghouse Electric Corporation 
Micarta Division 
Trafford, Pa. 


Attention: L. A. Pedley 
Sir: (Please check one) 


[_] Please have your representative call 

[| Please send me complete facts on Micarta 
Name_ 
Address 
City 


Company 


Zone State 


EM-7-54 


MICQITO .- casi 


















There’s more to this 


Yes, there are many more things than meet the 
eye, even behind the most common type of bolt. 


Such things as the people who engineer, 
manufacture, package, sell and ship these bolts. 


Such things as the pride they take 
in turning out products that have 
a little extra something. 


Such things as skill and craftsmanship, 
that are unseen but still noticed 
in the finished product. 






Than a head and a thread! 


Such things as comsideration and pleasure 
in dealing with customers. 


These, then, are the “plus” features behind 
every Lamson Fastener. The reasons why 
we are proud of our continued growth 

and our ability to meet your requirements 
for any fastener need. 


Your Lamson & Sessions representative can show 
you how it is often possible to save time 

and money by using “Standard” 

Lamson fasteners. Or, when the situation calls 
for it . . . a Lamson Engineered “Special”. 


The LAMSON & SESSIONS Co. 
1971 West 85th St. e Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio « Birmingham « Chicago 


FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 


2 % 5 


TAPPING SCREWS SQUARE AND HEX 





: MACHINE SCREW "7035" SET 
MACHINE SCREWS | PLUG NUTS Series econ; | CAP SCREWS NUTS LOCK NUTS COTTER PINS SCREWS 
Precision made for Ideal for blind or oval, hexagon “§ “1035” Hi-Tensile Also semi-finished, Economical, vibra- Steel, brass, alu- Cup point type, 
fast, economical hord-to-reach and Phillips Heat-treated hot pressed and tion proof. Can be minum and stain- hardened and 
assembly. places. heads. steel, cold punched nuts. used repeatedly. less steel heat-treated. 
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THE CHOICE FOR 









Ke Cd ET al QUALITY-CONTROLLED’” 
COAXIAL CABLES 


...serve on the Seven Seas with the same 
dependability they bring to ALL 
transmission requirements of 
communications and industry! 





FEDERAL’S 
Armored RG Types 


ae On ships at sea... plowing through all kinds of 
. from sub-zero regions to the tropics! 









Outstanding for ruggedness, 


Saas Ae Mel TLL hg LE 
AVIATION 
RG-10/U - RG-12/U>RG-18/U amen 
RG-20/U - RG-35/U: RG-74/U a = tamara | 
RG-79/U sR. oy i= 









acai LLL Le TEST EQUIPMENT 


RG-79/U 
YOURS FOR THE 
ASKING: Federal’s new 
Remember: Federal is the 28-page buying guide 


contains a world of 
information on Federal 
quality-controlled wires 
and cables, plus 
numerous tables and 
diagrams. For your free 
copy write to the 
department above. 


manufacturer of “Ameri- 
ca’s most complete line of 
solid dielectric cables,’’ 
Tell us your needs! 





SELENIUM-INTELIN DEPARTMENT 
In Canada: Federal Electric Manufacturing Compa 
Export Distributors: International Standard Electric Com, 
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Federal Telephone and Radio Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
100 oma 94 ROAD, — N. 4, 


That’s where coaxial cables receive the 
supreme test of dependability . .. operating radar, 
direction finders, Loran, RF power and general 
communications... safeguarding human life 
and valuable cargoes! 
Marine applications are only one of the many 
fields where Federal quality-controlled coaxial 
cables are the choice of designers and engineers 
for trustworthy transmission! 
In aviation, industry, broadcasting, TV, 
test, experimental, pulse or special purpose... 
for HF, VHF or UHF anywhere . . . you'll find the 
best in quality and performance in Federal’s 
RG types. Write us today about your specific 
requirements, to Dept. D-116. 





INDUSTRIAL 


RADAR, PULSE, 
EXPERIMENTAL EQUIPMENT 
AND SPECIAL TYPES 
Get your DC 


from AC with de- 
pendable, long-life 
Federal Selenium 
Rectifier Power Sup- 


Ltd., Montreal, P. Q. plies. 


67 Broad St., Ne Y. 
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THE MOST IMPORTANT PERSON 
IN YOUR BUSINESS... 


Th 
tar 
Ste 
; a , hai 
is a satisfied customer! And one way to assure satisfied cus- 
tomers is to standardize on Packard electric motors for your Col 


electrical appliances. —- 
Ste 

The motors built by Packard Electric have been well and is ; 

favorably known for 37 years. There is no better fractional = 

horsepower electric motor on the market. So, when you 

specify Packard electric motors, you benefit in two ways: 

Your product will give your customers reliable and long- 

lasting performance; the satisfaction experienced by your cus- 

tomers will be reflected in greater acceptance for your product. 





Packard Electric Division 
General Motors Corporation, 
Warren, Ohio 













A COMPLETE LINE OF 
RUGGED FRACTIONAL HORSEPOWER APPLIANCE MOTORS 
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$$ STAINLESS. STEEL 


pipe - TUBES - WIRE 


SHEETS - STRIP - PLATES - BARS -° BILLETS 


Solids removed from potash brine in centrifugals 
of Stainless Steel 


@ Processing potash from the salt beds near 
Carlsbad, N. M., puts centrifugal filters to 
a severe test. That’s why much of this 
equipment is made of Stainless Steel. 


The potash brine is highly corrosive and 
the solids to be recoverecl are very abrasive. 
As a result, Bird Machine Company, South 
Walpole, Mass.—which supplies many of 
the centrifugals for this type of application 
—uses Stainless Steel for rotating parts and 
other parts of the filters that come in con- 
tact with the material. 


Filters built of Stainless have handled 

many thousands of tons of these materials 

—separating and dewatering the crystal- 

line solids—with high efficiency and over- 

‘ all economy. 
THIS STAINLESS STEFL centrifugal filter at International Minerals and Chemical Corpora- 
tion, Carlsbad, N. \i., handles 10 tons of 60°, muriate crystals per hour. It was manufac- 

tured by Bird Machine Company, South Walpole, Mass. 


Lake steamer cafeteria 
is fabricated from 
Stainless Steel 


The attractive appearance, excellent sani- 
tary qualities and long life of Stainless 
Steel have gained a wide range of food 
handling jobs for this durable material. 
N. Wasserstrom and Sons, Incorporated, 
Columbus, Ohio, in fabricating cafeteria 
equipment for a Great Lakes steamer, used STAINLESS STEEL was used extensively in this cafeteria installation for a lake steamer. The 
Stainless Steel very extensively. The result installation was fabricated by N. Wasserstrom and Sons 
is an installation that looks well, cleans 
easily and lasts almost indefinitely. 


, Incorporated, Columbus, Ohio. 


Now is the time to use the sales appeal 
of Stainless Steel 


The many benefits of Stainless Steel abrasion, ease of cleaning and low 
make its use in your product a real maintenance costs. 

“plus” from a sales standpoint. Its There’s never been a better time 
lasting good looks alone will ofter to take advantage of the qualities of 
justify its use. And, along with this Stainless Steel. And when you do, be 
important advantage, goes excep- sure that perfected, service-tested 
tional resistance to corrosion and USS Stainless Steel is used. 








UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & Sop CLEVELAND = COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & [RON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY USDA LUAU ISIS 


UNITED STATES A a ee . 


USS Carilloy steel passes 
rigid tests for 
propeller blades 


@ An important manufacturer of propellers 
for military aircraft has found that in strin- 
gent magnaflux tests, USS CaARILLoy steel 
performs completely satisfactorily. 

The high stresses in propeller blades and 
hubs naturally require extremely high quality 
steels. Accordingly, the U.S. Army and U.S. 
Navy have set up rigid quality specifications 
requiring that every heavily stressed part 
must be magnafluxed several times during its 
production. 

With USS CarIL_oy 4340 electric furnace 
aircraft quality steel, this important manu- 


THESE HIGH QUALITY aircraft propeller hubs are 
forged and machined from semifinished CARILLOY 
4340. They meet extremely tough magnafiux re- 
quirements. 


FOR BIG PROPELLERS, 2 forged sections (a) are welded together to form one 
blade thrust member. Pieces are then ground and magnafiuxed, Kellered, 
ground, and magnafiuxed again (b). Mill camber sheets (c) then are copper 
brazed to the thrust members. Entire unit is heat treated and polished before 
final magnafiux test and cadmium plating. Rigorous magnaflux testing assures 
that every finished blade (d) can withstand the tremendous stresses encoun- 
tered on the latest high-speed planes. 


facturer is able to count on the performance 
required for this severe application. The con- 
sistent high quality of USS CaRILLoy aircraft 
steel has meant greater savings to this cus- 
tomer through minimum magnaflux rejec- 
tions of costly fabricated parts. 

USS CaRILLoy steels have established an 
enviable record for meeting the highest qual- 
ity requirements. Therefore, when you need 
a standard AISI analysis or a special steel 
for an unusual application, it pays to call in 
a USS Service Metallurgist. He can help you 
solve any steel problem. 


AFTER FORGING AND MILLING, 750-ib. thrust sec- 
tions are hogged out on this Kellering machine. 
Finished sections weigh about 155 lbs. USS CaARILLOY 
steel maintains a No. 1 quality position on these 
heavy-duty parts. 
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Here’s why USS Electrical Steels 
keep = better and better 


pratt = 3 

=" a ' @ Today, the most advanced techniques 
«aaa known to the steel-making industry are 

' used in producing USS Electrical Steels. 

That’s why our electrical sheets are hard to 

beat for flatness, surface, and uniformity in 

thickness. That’s why they have excellent 

magnetic and physical properties, and 

why you can be sure of consistently good re- 

sults in core laminations made from them. 

Nevertheless, in order to give you even 
better electrical sheets, we are—through re- 
search — continually improving our pro- 
duction methods. This work goes on day 
in and day out at our Research and De- 
velopment Laboratory. Here, by slightly 
varying the chemical composition, condi- 
tions in the ladle, the method of rolling, 
or heat treatment, we make experimental 
steels to evaluate new ideas. We take sam- 
ples of these special steels, as well as 
standard commercial grades, roll them in- 
to sheets, then analyze and compare the 
physical and magnetic properties to learn 
how the product can be improved for the 
consumer’s use. 

We are proud of the fact that core lami- 
nations made from these steadily improv- 
ing USS Electrical Steels help you to in- 
crease the efficiency of your motors, trans- 
formers, and reactors, year after year, and 
that they continually make it possible to 
further reduce the physical size of electri- 
cal equipment, or to pack still more capac- 
ity into equipment of the same size. 

If you have any question at all about 
electrical steel, write to United States 
Steel, 525 William Penn Place, Pittsburgh 
30, Pennsylvania. 


4 Experimental USS Electrical Steels are rolled 
into sheets, under precisely controlled conditions, 
on this mill at United States Steel Research and 
Development Laboratory. Performance of finished 
sheets is carefully analyzed, and correlated with 
production techniques, to show how USS Elec- 


trical Steels can be further improved. 
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Perfect in room air 
conditioner applications 


(x5 


Many successful t 
fan applications 


Potential savings 
in your product! 


Look closely... this new LOYD SCRUGGS 
6-pole shaded pole motor may be your answer! 


The new motor shown above is typical of Scruggs’ fast-growing 
versatility in the fractional horsepower motor field. 


















CHECK THESE 
QUALITY FEATURES: 


The precision standards of Scruggs motors, proven in Dictaphones 
and many other famous products, are more rigid than ever. But 
new plant facilities at Festus, Mo., now permit faster 

deliveries, wider scope and very competitive pricing. 


1. Copper-weld rotor for uniform 
performance 


« Long-life sintered bronze bearings 


If you’re searching for a maker to custom-build your motor, search at 
Scruggs . . . a sample motor made to your specs can be furnished 
immediately. Send today for detailed data and performance chart. 


» Extra large oil reservoirs 


+ Extremely quiet running 





+ Rotor electronically balanced 


You can stake your reputation on SCRUGGS MOTORS. 


wes ee COMPANY 


Festus, Mo.—A Dozey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 


ee 


+ Double varnish impregnated for 
tough applications 


+ Design practically eliminates AC 
hum 
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Shock mount to cushion and re- 
duce magnitude of sudden shock. 


General Silentbloc mounts can do something 
about the universal plague of vibration, shock 
and noise in equipment ranging all the way 
from delicate instruments to heavy machinery. 





Bearings and bushings for torque 
Silentbloc mountings, bushings and bearings action and oscillating movements 


are being used today with outstanding success . -. no lubrication required. 
in automotive, refrigeration, industrial, aero- 
nautical, marine, electrical, agricultural, house- 
hold and dozens of other fields. These units 
can be custom designed and manufactured in 
any size and type. 


For an engineered appraisal of your vibra- 
tion problem send us the facts on your 
company letterhead. For a free design guide 
to vibration control fill out the coupon 
below. 





Rolling joint type to dampen and 
isolate vibration, reduce noise 
transmission, cushion shock loads. 


* From Plans to Products ur Plastics amd Rubber 


Be ere eae ae ee Ce i, 


THE 
ENERAL l The General Tire & Rubber Company 
TIRE = (rctedttial Phoduca Llivition en 


WABASH INDIANA [-] Send free design guide to vibration control 


[_] Have your representative contact us 


NII i gcse 


Street City_ State 
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This Counter Balance 


Gained Weight... 
Without Getting Larger! 







Mallory L000 
High Density Metal 
May be Your Answer, Too 


This counter balance for a motor driven radar 


ONLY MALLORY 1000 METAL antenna is an excellent example of how 
HAS THESE CHARACTERISTICS Mallory 1000 Metal packs more weight into 


sae a given space. 
e A tungsten-base alloy weighing 16.96 5 I 


grams per cubic centimeter. With a density more than twice that of steel 


or brass, with far greater strength than lead, 
Mallory 1000 Metal should be considered 
e High modulus of elasticity. No objectional for use in balance weights and rotors when- 
drift at rotational speeds as high as ever space is a 
40,000 rpm. 


e High tensile strength . . . 105,000 lb. per 
square inch. 


e Excellent machinability. Surface finishes In addition to important savings in space, 
from 10 to 40 microinches, depending you will also profit by Mallory’s contour 
> ‘ oz rh c ° e . > e e 
on method. Performance and chip form pressing technique which produces intricate 
similar to gray iron. a 
’ shapes to close tolerances that minimize 
Mallory 1000 is also highly effective finish machining. 
as a radiation shielding material. ; ees ve 
For complete specifications and character- 
istics, write for Technical Bulletin 6-7. It 
may be your answer for an improved product. 


Expect more... 
Get more from MALLORY 








MAiioRY 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





Serving Industry with These Products: 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators 


Electrochemical—Capacitors * Rectifiers * Mercury Batteries 





Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 









For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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In sections up to %”, 
Y-2401 can be shaped 
by shaving dies as illus- 
trated upper left. 


(Center) Y-2401 drills 
cleanly, without chip- 
ping or cracking. Drill 
tools last longer with- 
out resharpening. 


Here’s the circuit 
breaker assembly with 
the Y-2401 parts in 
place. (Note how this 
assembly is composed 
almost entirely of vari- 
ous grades of versatile 
Phenolite.) 





subjected 
to 5 orcs of 15 KV, 30 millllamps, 
through a #4” gap ato rate of 113 | 


Withanordinary band saw, 
operator saws out a Y-2401 
part to be used in an oil 
circuit recloser. 


Also manufacturers of Vulcanized Fibre, 
Peerless Insulation, Vul-Cot Waste Baskets, 
Materials Handling Equipment, and Textile Bobbins / 


JULY, 1954 













\ 
and significantly superior 
neg meme 


Phenolite Laminated Plastie 


In test after test, this new high pressure laminate actually 
created new standards of performance. The illustration above 
shows how this new paper base-melamine Phenolite 


goes beyond current grades in arc resistance. 


But that’s only a start! Y-2401 does away with the difficult- 
to-machine aspects formerly encountered with melamine 
laminates. It can easily be punched, sawed, drilled, turned 
and milled to close tolerances. And being non-brittle, 

it can be rough-blanked much closer to final dimensions, thus 


reducing waste of stock and effecting lower machining costs. 


Y-2401 has excellent dielectric strength, good moisture 
resistance and low dissipation factor. Combine all its 

good points, and you have the “‘just-right’”’ insulation 
material for use in transformers, circuit breakers, switch 
bases, supports for sliding contacts; in radar, television and 
radio; in many other critical electrical applications. 
Available in 39” x 47” sheets,, of thicknesses ranging 

from 12” to 1”. 

DETAILED DATA YOURS FOR THE ASKING— Write for Technical 

Data Sheet on Phenolite Grade Y-2401. Contains complete 


listing of its properties and possibilities. Gives all other 
information for thorough evaluation. Address Dept. A-7. 


NATIONAL 


VULCANIZED FIBRE CO. 


WILMINGTON 99, DELAWARE 
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A New High in Rectifier Performance 


New Vicker 


HIGH VOLTAGE 









combines..... - e 
Fl HIGH AMBIENT 


LONG LIFE 
gives you 








e2 Ec, 
© « 
A 
? a 


“vis 
VICKERS ELECTRIC DIVISION 
VTCRERS 1 
A UNIT OF THE SPERRY CORPORATION 


1803 Locust St.. St. Louis, Missouri 
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HIGH VOLTAGE 


40-volt rating with: 


Low leakage: leakage of new Vickers rectifier averages 2 milliamperes per square 
inch—one-half that of conventional rectifiers 


Low inverse loss: heating as a result of low inverse loss at high voltage averages 
less than 5°C—one-half that of conventional rectifiers 


High dielectric quality: new Vickers rectifiers withstand surges up to twice rated 
voltage 


HIGH AMBIENT 


@ Operate in ambient temperatures up to 125°C 
@ No derating for 50°C 


@ New Vickers rectifiers operate at temperatures that would destroy ordinary 


rectifiers—withstand accidental temperature excesses due to overload or 
cooling malfunction 


LONG LIFE 


@ Newly developed inorganic barrier is inherently stable 
@ Inverse characteristics actually improve in service 


@ Life test now past 25,000-hour mark 


Vickers Electric Division - Vickers, Inc. 
1803 Locust Street « 
St. Louis 3, Missouri 


+ invbisinaar 


aie | an Oar ‘ : Gentlemen: 
New Vickers Rectifiers— ; Please -_ me information on your new high-voltage, high-ombient 
selenium rectifiers. 
can save you money NAME___ 


MAIL COUPON Topay | ™....— 


COMPANY__ 


for Application Data d ee aa ee 
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aS [Alera plm2za \“ your product can have 
ig / eS Sa? 7 Le ee, 
O/pa=- yi (ZV AT There are millions of Delco motors 
Cassa Th eer —fractionals and integrals—now 
J | Seg a eeceenememn my : Nt serving reliably to operate appli- 
YI fo) fh ances, tools, machinery and equip- 
7 ra | CY ment of every sort. 
J) 2 ' Such universal approval suggests 
Roe ab | TT] | e&- _} \f | that a Delco motor gives a good 
a wy Ke  ——— | account of itself, performance- 
nese 7 eS wise. Such universal approval sug- 
4 | gests, too, that a Delco motor 
a a : ee would make the best running 
© Vat 


mate for your product! 


So ||) DELCO PRODUCTS 


[pres DAYTON 1, OHIO 


je | — 7 - DIVISION OF 
: J + ial Ay GENERAL MOTORS CORPORATION 
(y : \\ i me, } 
S ' 
WL — ‘ —— , ae SALES OFFICES: 





— een 2 AERP Atlanta + Chicago « Cincinnati + Cleveland 
ao i 7/7 Se al ita, oa -— ‘ Dallas « Detroit * Evansville + Hartford 

L} — —t | f : 1 Kansas City * Los Angeles + Philadelphia 
ie if ee ee SY I St. Louis * San Francisco * Syracuse 
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DOMINION ELECTRIC COFFEE MAKERS count on the neat appearance and easy 
installation of Phillips screws. ‘“These screws give us product features we 
can’t get using other screws,”’ states W. A. Reis, Product Engineer. Note, 
above, that the lower screw that fastens the handle is in a “‘blind”’ position 
and only a little distance from the bottom of the coffee maker. An ordi- 
nary one-slot screw would be too difficult to drive on a production line. 
A part of the coffee maker itself would have to be re-designed. 





SINGER VACUUM CLEANERS, manufactured at the Finderne, N. J., Plant of 
The Singer Manufacturing Company’s electrical division, use Phillips 
screws in many applications. ““These screws help us maintain a peak sched- 
ule,” states Francis A. Gall, Vacuum Cleaner Engineer, “they greatly en- 
hance the beauty of our design, eliminate possible damage to exterior 


, 


finish and provide a means for driving screws into hard-to-get-at places.’ 
~ r . ° . . . . 
Gerald Turley here makes difficult angle installations of a Phillips screw in 
motor. 


Users praise Phillips Cross-Recessed-Head Screws 





RUST IS ELIMINATED ON APEX AUTO- 
MATIC WASHER because water can’t get 
under tight bond of Phillips screw 
heads. Their safety feature is also im- 
portant. ‘‘First,” says William A. 
Haverlock, superintendent of assembly, 
“it eliminates danger of both worker 
and customer cutting hands on burrs 
and sharp edges caused by driver slip- 
page. And, second, it reduces chance of 
direct injury to assembly personnel 
from driver.’ Door hinge, above, is 
fastened with Phillips screws. 
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THE FASTENERS OF TODAY 
... AND OF THE FUTURE 


XM marks the spot 
... the mark of extra quality 





American Screw Company - Atlantic Screw Works, Inc. » The Blake & Johnson Co. - Central Screw Company + Continental Screw Company « The Eagle Lock Company 
Elco Tool and Screw Corporation + Great Lakes Screw Corporation » The H. M. Harper Co. « The Lamson & Sessions Company + National Lock Company - The National 
Screw & Manufacturing Co. « Parker-Kalon Div. General American Transportation Corporation » Pheoll Manufacturing Co. « Rockford Screw Products Co. + Scovill 


Manufacturing Co. « Shakeproof « The Southington Hdwe. Mfg. Company « Sterling Bolt Company - Wales-Beech Corp. 








Wasner Quality Motors... 


POLYPHASE 
SQUIRREL-CAGE 
MOTORS 
















horizontal mounting if required. 





MOTOR 
TYPES 





Open type polyphase squirrel-cage 
motors in frames 364 and smaller are 
completely dripproof because there are 
no ventilating openings in the frame. 
Larger open type motors can be supplied 
with dripproof construction for normal 
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ELECTRICAL TYPES 
TYPE |CHARACTERISTICS 








RATINGS APPLICATIONS 























Group or individual drives on machine 
tools, fans and blowers, compressors, 
centrifugal pumps—on any application 
where normal torque motors are satis- 
factory. 


Y%-400 hp, 3- or 2- 
phase, 25 to 60 
cycles, all standard 
voltages. 






slip (approximate full- 


Normal torque, normal | 
load slip less than 5%) 
| 
] 


1%—200 hp, 3- or Crushers, plunger pumps, belt conveyors 
| 2- phase, 60 cycles, | starting under load, large air com- 
| all standard volt. | Pressors, large refrigerating machinery 
mixers and other high starting torque 
applications. 


High torque, normal slip 
(approximate full-load 


| 
slip less than 5%) | aie. 


High torque, high slip Y2a—150 hp,3-or2- | Punch presses, shears, metal drawing 
RP-6 | (approximate full-lood phase, 25 to 60 | operations, balers and other machinery 
slip 5t08% or8 to 13%) cycles, allstandard | equipped with flywheels or having fly- 
voltages. wheel effect. 





a al 1-60 hp, 3- or 2- 

igh torque, high slip hase, 25 to 60 . : 

RP-7 | (approximate full-lood ice 110 to 550 hy Smee, TM, SNE 
slip 15 to 18%) volts. 


WOUND-ROTOR POLYPHASE MOTORS 


Conti ete, : seme 1 to 250 hp, 3- and 


: 2-phase, 25 to 60 Conveyors, compressors, pulverizers, 
Sa er eepable vary- cycles, 110 to 550 requiring continuous operation. ™ 
g speed. jai. 
2 to 200 hp, 3- 
RS-2 Intermittent Service... and 2-phase, 25 Elevator, crane, hoist and similar services 
Crane and hoist duty. to 60 cycles, 208 requiring short periods of operation, 
to 550 volts. 


SINGLE-PHASE MOTORS 


oun 
. 













CHARACTERISTICS OPEN TYPE RATINGS MOTOR-TYPE VARIATIONS 








Capacitor-start induction, 
high starting torque, normal 
starting current. For general 
purpose single-phase appli- 
cations. 

















Y%-5 hp, sleeve or ball bear- 
ings, rigid or resilient base. 
115, 230 or 115/230 volts, 
25 to 60 cycles. 


Type TK, totally enclosed non-venti- 
lated %-2 hp. 










Ya-15 hp. Sleeve bearings, 
rigid base all ratings; ball 
bearings through 7'/2 hp; re- 
silient base through 1'/2 hp. 
115/230 volts, 25 to 60 
cycles 






Repulsion-start induction, 
high starting torque, low 
starting current. For general 
purpose single-phase appli- 
cations. 


Type TA, totally enclosed non-venti- 
lated, 2-3 hp. 








Type HA, totally enclosed non-venti- 
lated explosion proof, 2 hp. 







Repulsion-induction, high 
starting torque, for applica- 
tions involving a very long 
starting period. 











1-5 hp. Sleeve or ball bear- 
ings, rigid base. 115/230 
volts, 60 cycles. 






Type HG, totally enclosed fan-cooled 
explosion proof, 1-3 hp. 











Split-phase induction, low 
starting torque, high starting 
current. For easy to start 
small fractional hp applica- 
tions 


1/20-Y hp, sleeve or ball 
bearings, rigid or resilient 
base. 115 or 230 volts, 25 
to 60 cycles. 








Type TB, totally enclosed non-venti- 
lated, 1/20-'4 hp. 
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| for your product or your plant 


ENCLOSURE TYPES 






Constant Torque motors 
have the same torque rat- 
ings at each speed and the 
horsepower varies directly 
as the speed. 


TOTALLY ENCLOSED NON-VENTILATEDo 


Type TP-1, normal torque, %-15 hp. 55°C, 
single speed, sleeve or ball bearings, rigid 
base, horizontal. 






Variable Torque motors 
have torque ratings which 


= ‘ cre directly proportional 
| TOTALLY ENCLOSED FAN-COOLED cre directly” propartional 
Steel Frame Construction i 0 af ag nina 
v r 
Type CP-1, normal torque, 1-250 hp; type CP-5, a... Se ee 
high torque, 3-75 hp. Standard. 


Type HP-1, normal torque, 1-250 hp; type HP-5, (} 
high torque, 3-75 hp. Explosion proof. Diskin Riseneuenie 
motors have the same 
horsepower rating at 
each speed and the torque 
varies inversely with the 


Cast Iron Frame Construction 


Type EP-1, normal torque, 2-250 hp; type EP-5, 
high torque, 3-75 hp. Standard. 





MULTISPEED MOTORS 





Multispeed squirrel-cage motors are used where more than 
SPLASHPROOF one running speed is required, but where close speed 
Type XP-1, normal torque, %-250 hp, and regulation is not required. They are built with the same 
type XP-5, high torque, 3-50 hp. 50°C, electrical characteristics and the same types of enclosure 
single speed, ball bearing, rigid base, as single speed motors. 
horizontal. 
CHARACTERISTICS SPEEDS APPLICATIONS 


Typical applica- 


2,3 or 4 tions; stokers, con- 


veyors, printing 
presses. 


ers, centrifugal 
pumps and similar 


‘ 
| 
Typical opplica- 
tions; fans, blow- 
2,3 0r 4 
| opplications. 


Typical applica- 
tions; lathes, bor- 
ing machines and 
other mechine 


2,3 of 4 





speed. tools. 
Type JP-1, normal torque, 2-250 hp; type JP-5, 
high torque, 3-75 hp. Explosion proof. , 
~ 
PHOLYPHASE SINGLE-PHASE 
TYPE RATINGS APPLICATIONS TYPES RATINGS APPLICATIONS 
Ya hp 60 
_ . cycle 115 v. 
1Y% to 10 hp Sealed refrigeration RB-Split. phase Ye to % hp Hermetically sealed 
R 3 phase 60 units, air conditioners, RK—Capacitor-start 1 refrigeration units, 
RP, Squirrel-cage : ; P 60 cycle 115 
, cycle 208, commercial refrigera- induction run or 230 v. freezers, compressors, 
220 or 440 v. tors, etc. RY-Capacitor-start Y to 5 hp household refrigera- 
and run 60 cycle tors, etc. 
230 v. 
| DRY-TYPE 
| JET PUMP MOTORS FAN DUTY MOTORS TRANSFORMERS 
i Type RK—Single-phase, capaci- Type TM—Shaded-pole, totally Type AE—Two coil single-phase. 
» tor-start, open type, 40 C. with enclosed non-ventilated, no — pi ee = 
. nrin m- 
j round frame, ball bearings, and temperature rating, for shaft an a. a ciatetien 9%. 
NEMA face type back endplate mounted propeller fans which 100 kva—Designed for floor or 
INCREMENT TYPE for horizontal or vertical end draw air over the motor.1/125, song a Sees aie 
j ° w 1 2 
MOTOR AND STARTER mounting. Built to NEMA stand- 1/80, 1/40,1/30 and 1/20 hp; pha aviiete Wacdiabiene- aud 
COMBINATION ard dimensions and perform- sleeve bearings, round frame single-phase and 
re ance, in ratings Y% to 1 hp, 60 or with rigid or resilient base. 3 three-phase dry- 
A low-cost combination of a poly- 7 \ type auto-trans- 
phase squirrel-cage motor, wound cycle 3600 rpm, 50 cycle 3000 speed reactor controllers can be forms ete) otal 
with two porallel star circuits, and rpm, 115/230 volts. supplied if specified. available. 
pm, pp Pp 


@ magnetically opercted two step 
increment type starter, which limits 
the inrush of current at starting. 





ELECTRIC MOTORS 


WAGNER ELECTRIC CORPORATION | 'RANSFORMERS 
6454 PLYMOUTH AVE., ST.LOUIS 14,M0.,U.S.A. INDUSTRIAL BRAKES 





AUTOMOTIVE 
BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES | BRAKE SYSTEMS — 
AIR AND HYDRAULIC 


M54 13 


JULY, 1954 47 








48 


Look what's happening to 
electric switch components! 





THE OLD WAY: 


Parts like the contactor arm 
assembly in this magnetic con- 
tactor were made of heavy 
metal which carried the con- 
ducting parts. The high inertia of 
the moving metal parts made 
operation slow and inefficient. 


Gy RRR IE a | Ri eit BBN AREAS ABE LINE LE ELAR SALLE. 


THE NEW WAY: 


Alcoa” Aluminum auxiliary and magnet arms and brackets 
make possible integrally cast bearings and bushings. Opera- 
tion is smoother and faster; unit is lighter with excellent 
strength and good conductivity; finish is better but costs less. 


THE RESULT: 


More electric switch components are being converted to 
aluminum by electrical manufacturers and their production 
and sales advantages mount up. 








ast 





Alcoa’s Research and Development Division has helped many progressive 
companies in their product improvement program. They are ready to help 
you apply the advantages of aluminum to your electrical product. Alcoa 
helps, too, by supplying aluminum in every commercial form and facilities 
for every metal-working process. ALUMINUM COMPANY OF AMERICA, 
2090-G Alcoa Building, Pittsburgh 19, Pennsylvania. 
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ALCOA 0 
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ALUMINUM COMPANY OF AMERICA 


THE MODERN ELECTRICAL METAL 
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STACKS OF 


Bradley rectifiers invariably exceed per- 
formance requirements, but this quality 
bonus does not carry a premium price. 
Our exclusive vacuum process not only 
assures stability and long life; it also 


STABILITY 


assures low cost. We would like to prove 
it by quoting now on your rectifier 
needs. Please fill out the form below — 
no obligation, of course. You will get quick 
action. 


VACUUM PROCESSED—for performance as rated 


BRADLEY LABORATORIES, INC., 168A COLUMBUS AVENUE, NEW HAVEN 11, CONNECTICUT 


Max. Ambient Temp. 
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DC Output: Volts Min Amperes ax. i FINISH REQUIRED: 
‘ . Ph 
AC Input: Volts Max ase QUANTITY: 
ROR 106 cence 6.  _——————~ , 
NAME 
DUTY: Continuous cme Intermittent ee ON Off 
ADDRESS 
COOLING: Convection cen FOPCED coms Ft. Per Min. 
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es DISCONNECTS : Known throughout industry for 

i : Heavy duty industrial maximum reliability and accessibility- 

Pa switches oF circuit breakers, | Easily attached electrical interlocks save _ 
err with easily installed safety dis- - gpace and cost of separate relays. I~ 
: connect handle mechanisms. Zi gh Ti in 
| Padlocking provision, and in- CONTROL RELAYS 
. terlocking with door, safe- Compact without sacrifice 
| guard personnel. of a eee 
; <a poles, convertible from i 
Es4e8 ee A normally open to closed. 
ae 4 “a i jf 

sae TIMING RELAYS / 

re = | Accurately timed delay - 
| bbl] periods assure proper com PLETE | ne 

bri ] \ machine sequencing. a 1 

Rugged pneumatictimers 
_| give consistent perform- / f Dp t 
ance over several mil- — 0 com onen S$ ses 
lions of operation®- You can meet virtually any AC of DC 
sing standard Square D 


application need by u 
components. Each is designed to perform 4 
specific control function—in minimum space 


CONTROL CIRCUIT 
essibility for easy inspec- 


TRANSFORMERS 

Good transformer —_with maximum acc 

regulation maintains tion and maintenance. Each is physically 
proportioned for efficient and compact com- 


ith other Square D components in 


stable secondary voltage, 
building better, more attractive control panels. 


even when energizing - 
large solenoids or mag- 

netic devices. New sizes 
extend range to 1000 VA. 































PRESSURE SWITCHES 
Adjustable pressure ranges 
from 1 to 3000 p.s.t. Drip- 
tight, oil-resistant enclosure 
houses sturdy mechanism and 
$s. P. D. T. electrical contacts. 


PU SHBUTTONS 

& ENCLOSURES 
Heavy duty, oil-tight 

pushbuttons, selector 

switches and pilot lights 

in attractive cast enclos- 

ures harmonize with ma- 

chine contours. 
















DRUM 
SWITCHES 


Attractively styled, 

compact case en- 

hances appearance 
of machine. Switch 
is easily convert- 
ible from main- 
tained contact to 
spring return. 
















LIMIT SWITCHES | 


Compact enclosures exclude 


oil and dust. Easily adjustable 


operating arms and accessible 


terminals simplify installation. 
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Through seasoned Field Engineers, hea 
50 principal cities, Square D works “hand-in-glove”’ with ma- 
chinery builders and plant engineers in solving electri 


—_—_ problems. You'll like to work talk your languageé- 
ctory engineering 


They re backed by thorough fa to assure the 
lection of circuits and components. 


best possible se 


3 Factory Assembly and Test . - - 
oe 


Field Engineering . - - 
dquartered in more than 


with them. They 












No other electrical control manufacturer offers 
such complete and flexible facilities for design- 


ing and building custom equipment. If you don't 
of Square D's new Job 
e’ll send 





have the complete story 
Shop operation, mail the coupon and w: 


it to you prompltly. 


which gives the 
complete s : 
new JOB SHOP OPERATIO ~ of Square D's 
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Conversion 
from Copper to ALCUPLATE’ 
can Reduce Your Cost 


up to 30% 


COPPER 
What is ALCUPLATE? 


ALCUPLATE is a solid layer of copper 
permanently clad on one side or both sides 


ALUMINUM 
COPPER 


of less expensive aluminum. 


This gives you solid copper performance 
at a lower cost over solid copper. 


In addition to its lower cost, ALCUPLATE 


has virtually the same physical and elec- ALUMINUM 


trical properties as pure copper. This 

permits fabrication of many parts and products from 
ALCUPLATE at savings of from 15%-30% over solid copper. 
Can ALCUPLATE be worked? 


ALCUPLATE can be fabricated by stamping, drawing, 
spinning and forming. The copper provides an ideal 
surface for soft-soldering operations and electroplated 
or other finishes. 


In what sizes is ALCUPLATE stock available ? 


In coils or flat stock up to 1/16” thick x 13’’ wide and in 
a choice of thickness ratios and tempers. 


ALCUPLATE’ 


For further information, write or wire 













ALCUPLATE FEATURES: 





Natural copper appearance 
High electrical conductivity 
Excellent heat dissipation 
Soft-soldering surfaces 

Easy fabrication 


Light weight 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
47 FOREST STREET, ATTLEBORO, MASS. 
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DRILL UNITS 






McCulloch Motors Corporation, Los 
Angeles, had a unique problem—theneed for 
a machine which would automatically drill 
lubrication holes in forged steel connecting 
rods for McCulloch’s Model 33 chain saw. 

To solve the problem, McCulloch de- 
signed and built this special automatic 
transfer type machine, utilizing two 
DOERR-powered Rockwell Drill Units 

(Model 19-150). It does the job—centers 
two holes at the first station and drills the 
two holes at the rear station on a com- 
pletely automatic cycle at a rate of 63 parts 
per hour. 

) Like Rockwell, a diversified list of lead- 
ing machinery manufacturers rely on 
DOERR motors to meet the exacting re- 
quirements of their products. The large 
number of designs now in production per- 
mits the adaptation of present castings, 
windings and mountings to new problems 
at minimum expense. 


Bulletin 100 gives you more information on 
many of the special and standard designs 
available—write for your copy today. 











+ 
i 

DOERR ELECTRIC CORPORATION, Cedarburg, Wisconsin i 

I 

Roe Re Please send Bulletin 100, without obligation. 1 

1 

YOu Get MORE with Ry esis neeencsincin pence aaa 
I 

al Electric rte is a a eee 1 
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Re 2 " Add ! 
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Electric motors from 1/30 to 5 hp, for Machine Tools, Pumps, Industrial Oil Burners, Hoists, Unit Heaters, Ventilating Units and many other applications. 
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Hipersil Cores 
now rustproof 





A new process now coats a microscopic film of rust- 
proof iron phosphate on all Westinghouse Hipersil 
Cores. This coating will not chip, scratch or flake, 
nor will it affect core performance. 


Rustproofing eliminates all possibility of deteriora- 
tion. This means you can safely carry samples or a 
stock of cores in advance of immediate production 
needs .. . keep your assembly lines flowing smoothly. 

This thin coat prevents any loss of the inherently 


high flux carrying capacity . . . another reason why 
Hipersil Cores make it unnecessary to design excess 


you can BE SURE.. .1¢ irs Cc) 


Westinghouse 





Butt joint section of 5-mil Hipersil Core, magnified 
10 times. Distinct separation between the laminations 
channels the flux, increases core efficiency. 


core material, and, therefore excess size and weight, 
into your transformer assemblies. 


Advancements like this continue to make the 
Westinghouse Hipersil Core the best on the market 
today. Because they are 100% active in carrying 
flux, they solve size, weight and loss problems 
for you. The simple, two-piece assembly helps 
cut your transformer fabricating costs. Get a more 
complete story by writing today for Booklet B-5402. 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-70694 
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CLARE Spring-Driven Stepping Switches are uniselectors, 
or rotary switches, for completing, interrupting, or chang- 
ing the connections in, a succession of electric circuits in 

C LARE response to momentary impulses of current. 
The switch consists essentially of one or more wiper 
Stepping Switches springs, fixed to a shaft, rotated by a pawl and ratchet 


mechanism, actuated by an electro-magnet which re- 
sponds to current impulses. These impulses may be from 


s 
meet wide range of an external pulsing device or produced by the switch 
2 . « itself, by interrupter springs operated by the magnet 
circuit selection ~ 


armature. Additional contacts may be included in this 
spring assembly to perform other desired control or signal 
functions. Remote control operation speed is 30 steps 
per second maximum. Automatic operation may be as 
high as 60 steps per second on 48 volts de or 115 volts ac 
(with rectifier). 


and control problems 


CLARE Direct-Drive Stepping Switches are operated as 
the stepping magnet drives the pawl into the ratchet to 
move wiper assembly. Wipers are held in place by a 
detent when magnet is de-energized. Pawl is returned to 
normal by a spring. Circuit may be held closed for any 
desired time after final step. Pawl is normally disengaged 
CLARE from ratchet, and wiper assembly can be returned to 
Spring-Driven normal by a reset magnet. Maximum operating speed: 

r R 35 steps p. s. under ideal pulsing conditions. Release 
Stepping a time is 0.030 to 0.070 second depending on voltage and 
the position from which wipers are released. 


a NO 
1 to 8 levels, 20-point 
1 to 10 levels,-26-point 
1 to 4 levels, 40-point . a , 
OMe 1-1 ey ag 0) 11 \ Pitta oa) 


Stepping Switch 


A versatile, high-speed switch for— Designed for such control functions as— 
Selecting desired point of a series TC Taille ellie thm bil me 
Sequence control ¢ Counting and totalizing Consecutively performing operations in 
Monitoring roy oT -Ia heal ibalel-l diese 


Send for Engineering Bulletin No. 103 
for a discussion of stepping switch operation 

and applications. For full technical data ask for 
Engineering Bulletin No. 101. Address C. P. Clare 
& Co., 3101 West Pratt Blud., Chicago 45, 
Illinois. In Canada: Canadian Line Materials 
Ltd., Toronto 13. Cable Address: CLARELAY 
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1912_» & M first to adopt pear-shaped 1939_ & M first to make pre-lubri- 
slot cells, allowing more room for copper. cated, sealed ball bearings available on 
standard integral horsepower motors. 


Even today R & M gives you the largest 
bearings for any given shaft diameter! 


1940_» & M first to insulate between 1944 

all coil ends, not just phase groups. This —R « M first to provide cast-iron, 
gives you 3 to 4 times greater insulating full-height end-heads; internal parts are 
value, and it’s still exclusive with R & M. accessible only from below. 


Only ReMi hac given you ALL these features! 


~~" “ 


1950_» & M first to screen end-head 1950_» & M first to introduce a truly 
openings at no extra cost. Screened open- “‘weatherized’’ motor for industry-wide 
ings keep out debris and rats. (Don’t use, indoors as well as out. All motor 
laugh: rodents are a real problem in parts are protected—inside and out— 
mary places!) against moisture and dampness. 


Bile an RRM its the Right Motor! 


ROBEIMNS<MAVERS wc. 


SPRINGFIELD 99, OHIO + BRANTFORD, ONTARIO 


Cs % ' GteD a 


Fractional & Integral h.p. Electric Electric & Hand Moyno Propellair Industrial 
Motors & Generators Fans Hoists & Cranes Pumps Ventilating Equipmers 











QUINTERRA* 
Asbestos Sheet 







MYLAR** 
. 4000 vpm polyester film 





QUINTERRA* 


This boon to designers of electrical equipment comprises a triplex construction 
with Quinterra or Mylar on the outside. Since Quinterra is available in the 
thicknesses of .003” to .015” and Mylar from .0005” to .007”, a large number 


of combinations are available. Check Varslot, if your requirements call for 
high dielectric strength or added thickness at low cost. 


*Quinterra, Johns-Manville Corp. trademark 
**Mylor, Du Pont trademark 


Technical data available on request @ Agent in all principal cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 
Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 


Silicone Varnished Fiberglas 
Silicone Rubber Fiberglas 
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Cable Wrapping Tapes quality products “Varslot" Combination Slot Insulation 
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FROM 60,000 FT. | | | | 


new... 
precision 


‘ 
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SERIES “20” MINIATURE 


ast 


SERIES ‘‘20’’ MINIATURE 
with POLARIZING SCREWLOCK ino) 


Polarizing screwlock guide pins and sockets provide this 
connector with positive means of locking plug and receptacle 
against vibration or accidental disconnection. Connector is 
easily opened without prying or forcing. Available in 14 
different contact arrangements for 7 to 104 circuits, and in 
choice of Melamine, Plaskon-Alkyd and Diallyl Phthalate insu- 
lating materials. All models available with hood (as illustrated). 


Note: New Series ''14"" power connectors also available with 
polarizing screwlock. 


Write for illustrated engineering literature to Dept. EM2P7 
DeJUR-Amsco Corp., 45-01 Northern Bivd., 1 J. City 1, .N. Y. 


mg D JuR 
ales 
Division i 


45-01 Northern Blvd., Long Island City 1, N. Y. 
“WORLD'S LARGEST MANUFACTURERS OF MINIATURE PRECISION CONNECTORS 
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Arthur R. Kozlowski 


Design and Application 
Engineer 





Arthur Marquis 


Design and Application 


Engineer Engineer 


Lacie 


At the modern Carboloy magnet laboratory, in Detroit, 
trained engineers work with the finest equipment. 
Where necessary, special instruments are often designed 
by the engineers. 


DC Recording Hysteresigraph. Si- 
multaneously plots magnetic force 
and resulting magnetic induction. 
Produces complete hysteresis loops, 
not ordinary point-by-point readings. 








izing force and 






John H. Smedley 
Design and Application 


These Carboloy 


ihe casiii 


High H-Permeameter. Provides 
point-by-point readings of magnet- 


table and Ballistic Galvanometer also 
used for general flux measurements. 








@\ ee 


George D. Barcus 





Rollin J. Parker 


Supervisor—Magnet, 
Products Design and 
Application 


Design Engineer 


permanent 


® 


= 


With such complete facilities, Carboloy magnet engineers 
can give you accurate information, quickly. And, they 
can thoroughly test their designs and the performance 
of the magnets in your products. 


# 
ii 
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Condenser Discharge Magnetizer. 
Produces very large current impulse 
for magnetizing magnet configura- 
tions that can best be accomplished 
with special field shapes. 


induction. Control 
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ura- 
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Ernest E. George 
Mgr.—Design and 
Application Engineering 


Robert J. Studders 
Supervisor—Magnetic 
Materials and Process 
Development 


Edgar W. Engle 


Mgr.—Product and 
Process Development 
Engineering 


Edgar L. Hubbard 


Sales Mgr.—Permanent 
Magnets 


magnet engineers can help 
improve products, cut costs 


Experienced magnet engineers, using the latest test and development 
equipment, will provide complete engineering appraisal service 


You can get valuable technical assistance, without 
obligation, on the design and application of perma- 
nent magnets, from Carboloy magnet engineers... 
men who are leaders in the field. 


Only at the Carboloy Department can you obtain 
engineering appraisal service and sample magnets 
from separate laboratory facilities devoted exclusively 
to helping you determine the design and optimum size, 
shape and strength magnets to fit your particular 
application. Your product will be tested in the modern 
Carboloy magnet laboratories, on the latest test in- 
struments, to assure the maximum operating effi- 
ciency of the magnets. 


PROVED RESULTS 


The assistance Carboloy engineers have given other 
designers and manufacturers has paid off time and 
again in lower production costs, improved product effi- 
ciency, simplified assemblies and reduced product size. 


You can rely on their solutions because these engi- 
neers, many of whom worked on the original devel- 


Three typical, successful appraisal projects: 


INSTRUMENTS. Working with Thomas A. Edison, 
Inc., Carboloy engineers provided the magnet design 
that made possible a revolutionary fire detection 
relay. Use of the proper magnets simplified the 
design of the relay and reduced its size and weight. 


CONTROLS. The development of the hysteresis brake 
was pioneered by Carboloy magnet engineers. Now 
widely used in the textile and wire rope industries, 
this brake eliminates friction, while maintaining the 
necessary constant tension. 


TELEVISION. Carboloy magnet engineers collabo- 
rated with tube engineers on the design of a new 
magnetic internal focusing device. They designed 
the smaller, more efficient magnets that helped 
eliminate focusing dials and external assemblies. 


opment of Alnico, are specially trained and experi- 
enced in all phases of permanent magnet design and 
application. 


You can depend on Carboloy magnet sales engi- 
neers, too, for authoritative and intelligent answers 
to your questions. These men have intensive, special 
training in permanent magnets, supporting their engi- 
neering and technical backgrounds. 


A COMPLETE SERVICE 


Together with the engineers who are working on the 
development of new magnetic materials and on the 
improvement of existing Alnico grades, these men 
make a complete permanent magnet team. Their sole 
job is to help you utilize the tremendous potential 
of permanent magnets for new and improved products. 


This team can start working for you, today. Just 
fill out the coupon and attach to it your company 
letterhead, and where possible, blueprints or sketches 
of the job. Or, if you prefer, the coupon will bring 
a call by your local Carboloy magnet sales engineer. 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


“Carboloy”’ is the trademark for products of the 
Carboloy Department of General Electric Company 


CARBOLOY 
Department of General Electric Company 
11109 E. 8 Mile Road, Detroit 32, Michigan 


° 1 


. information and blueprints. 


[-] Have a Carboloy magnet salesman call. 


° Name__ __Position_ 
Company__ 


Address__ 





i State 





[_] | would like magnet engineering assistance; | am enclosing necessary 


ee 





GRAMM sintered metal parts 


save metal, machining time and money 
cost less in production quantities 

can be oil impregnated for self-lubrication 
improve product performance 
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OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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New Taylor laminates 


are premium in everything but price 


JULY, 1954 


L penn LIKE everything about this new family 
of Taylor paper-base laminates — including 
their price. They’re a new kind of hot-punch 
laminate, uniform all the way through, with no 
surface overlay of resin. 


In insulation resistance, water absorption, 
power factor, flame retardance and dimensional 
stability, they’ll meet or exceed your strictest 
specifications. And they punch and stake so 
well . . . with smooth surfaces and clean edges 
. .. that you can produce complex parts with 
maximum utilization of each sheet. 


Four different grades are available in produc- 
tion quantities, in standard sheet size of ap- 
proximately 49” by 49”: 


XXXP-301 .. . the top grade laminate with unu- 
sually high insulation resistance, lowest water 
absorption. .. excellent punching and staking. 


XXP-351 .. . a high grade laminate with most 
of the properties of XX XP-301, at lower price. 


Grade 353 . . . a quality grade laminate priced 
for economy, with outstanding electrical and 
physical properties. 


Grade 354... an easily fabricated grade having 
low water absorption and good stability . . . 
priced for real savings. 


Taylor Fibre Co. Plants in Norristown, Pa.; 
and La Verne, Calif. Branch offices in Atlanta; 
Boston; Chicago; Cleveland; Dayton; Detroit; 
Indianapolis; Los Angeles; Milwaukee; New 
York City; Philadelphia; Rochester; San Fran- 
cisco; St. Louis; and Tolland, Connecticut. Dis- 
tribuiors in Grand Prairie and Houston, Texas; 
Jacksonville, Florida; New Orleans, Louisiana; 
and Toronto, Ontario. 


WRITE TODAY FOR FULL SPECIFICATIONS, AND FOR ENGINEERING ASSISTANCE IN APPLICATION 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 





New, Powerful, DYNA-CRIMP tool features fast 
positive crimping action and easily-opened swivel head. 
Crimping heads can be changed easily. AMP DYNA- 
CRIMP tool gives maximum portability with remote 
control operation. Interchangeable dies are available 
for use with AMP’s complete line of terminals for 
Aluminum wire, AMPLI-BOND, or SOLISTRAND 
Terminals. Shown above with moveable cart to trans- 
port power unit providing maximum fiexibility for 
Bench-Production line use. 


Find out about the New 
AMP “CREATIVE AP- 
PROACH TO BETTER 
WIRING” 


-..An evaluation survey 
without cost or obligation. 


Cross section of AMP SOLISTRAND terminal shows 
the longitudinal indents which are characteristic of 
this crimp. Note cross section which presents the 
smooth, homogeneous appearance of one solid piece of 
metal. Tool shown here is AMP’s hand hydraulic 
pump-type tool. 
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AMP “‘SSOLISTRAND”’ terminals, strongest and best of all non-insulated solderless 
connectors, are now available in wire ranges up to 600,000 circular mils! Patented 
AMP ‘‘W’”’ Crimp unites all conductors into a homogeneous, corrosion resistant 
mass with the terminal barrel. Optimum electrical and mechanical performance is 
assured through AMP’s pre-determined crimp formula. Short barrel lengths, brazed 
seam construction, and reinforced tongue, all contribute to make AMP SOLISTRAND 
terminals the outstanding permanent splice or connection for solid, stranded, irregu- 
lar shaped, or combinations of these wire types. 

AMP precision-engineered crimping tools are available for ali wiring requirements. 
Each tool from the smallest hand tool to the powerful new DY NA-CRIMP pneumatic- 
hydraulic crimping unit (see left), is designed to produce uniformly high quality termi- 
nations with ease, precision, and efficiency. Write today for information and samples. 


AMP Trade-Mark Reg. U.S. Pat. Off. © AMP 


AIRCRAFT-MARINE PRODUCTS, INC. 


2100 Paxton Street Harrisburg, Pennsylvania 
In Canada—AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD. 


1764 Avenue Road Toronto 12, Ontario 
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ZA =118 #1IC IMPERIAL 21100 #1109 


UNIVERSAL ; 
AND D.C. 
MOTORS : 


1/45 to 1/30 H.P. 1/40 to 1/12 HP. 1/75 to 1/20 HP. 1/15 to 1/8 HP. 1/40 to 1/20 H.P. 1/16 to 1/8 HP, 





THE MOST COMPLETE LINE OF 


#1112 





1/12 to 1/6 HP. 1/50 to 1/13 HP. 1/35 to 1/10 HP. 1,200 to 1/75 H.-P. 1/20 to 1/10 H.P. 1/40 to 1/20 HP. 1/8 to 1/2 HP, 


FRACTIONAL HORSEPOWER MOTORS 


#8000 2800S 
S + f 
+ » 


1/2000 to 1/4500 H.P. 1/200 to 1/80 H.P 1/200 to 1/80 H.-P. 1/200 to 1/80 H.P 1/30 te 1/70 HP. OUTPUT 120 IN.-1B, 


800A +3000 GEAR MOTOR 
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=2900 
INDUCTION 
MOTORS 
1/25 to 1/15 WP. 1/15 to 1/8 HP. SERVO MOTOR 1/300 to 1/1400 H.P. 1/100 to 1/15 #.P. 1/25 to 1/4 HP. 
Universal and Direct Current Motors 1/1000 to 1/2 H.P. cooperate with you in selecting the right motor 
®@ Shaded Pole Motors 1/2000 to 1/8 H.-P: for your application. 
@ Induction Motors 1/1400 to 1/4 H.P. 
@ Dynamotors ®@ Blowers ®@ Gear Motors Howard motors have been used in more than 85,000 
applications over the past 20 years by the leading 
The motors illustrated on this page represent the versatility companies of America. 


of Howard fractional H.P. motors. Catalog pages are 
available on all motors illustrated as well as gear 
units, mounting bases and blowers. 


DEPT. EM-7. * HOWARD INDUSTRIES, INC. + RACINE, WIS 





bey Dovted States 


If you have a fractional H.P. motor application, check with 
Howard. Our engineering department will be glad to 


HOWARD 


Drierse bones 
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SALES OFFICES: 208 S. La Salle S$t., Chicago 4 - 942 S. La Brea Ave., Los Angeles 36 + Room 4822, Empire State Bldg., New York I ' 


DIVISIONS: Ene ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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Get the Details 


of Thompson's Versatile Light Metals 


Casting Operation 


F you use castings, you'll want this booklet which 
describes the versatile foundry facilities available 
to you at Thompson Products’ Light Metals Division. 


Over 50 years experience in research and manufac- 
ture of precision metal parts enables Thompson today 
to offer its facilities to all types of industry. 


This booklet details the entire light metals opera- 
tion at Thompson and features some of the many 
parts precision-engineered by Thompson for such 
diversified customer uses as airplanes and washing 
machines; buses and garbage disposers; tractors and 
outboard motors; automobiles and industrial engines. 
It describes, too, some of the many research and man- 
ufacturing pluses used by Thompson to insure you 
of quality parts, delivered when you want them. 
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Fill in this coupon and mail today for your free copy: 


Department EM-5 

Light Metals Division 

Thompson Products, Inc. 

2269 Ashland Road, Cleveland 3, Ohio 


Please send me a copy of your booklet, “Creative Castings” 


Name 





Title 





Company 
Address 
City 


EN 
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WHEN YOU USE a General Elec- 
tric shaded-pole motor on small 
ventilating equipment, you make 
a good product like this closet 
furnace an even better one! 


1. VERSATILE all-angle unit-bearing de- 2. ATTRACTIVE APPEARANCE of motorim- 3. MOUNTING CONVENIENCE helps 


sign and sealed-in lubrication system per- proves the appearance of your product in 


| ' solve product design problems. Use re- 
mit motor to be mounted in any position. applications where the motor will be visible. 


silient cradle-base or end-ring mounting. 





: 1 simplify design and production problems 
,..and add the advantage of motor quality 


Specify G-E shaded-pole motors 


Designers and builders of furnace blowers, room air conditioners, ventilating 
fans, evaporative coolers, and similar products find that General Electric shaded- 


pole motors simplify product-design and manufacturing problems while providing 
high-quality operation. 


Here are a few of the many reasons why you too can benefit by specifying G-E 
shaded-pole motors: Quiet, dependable operation resulting from high-quality 
construction is a big selling feature. Permanent lubrication makes provision for 
oiling unnecessary. All-angle operation permits more versatile product design, 
helps solve tough mounting problems. Small, light motors cut the total weight 
of your products, fit current trends to smaller, smarter-looking products. 


If you are designing new air-moving equipment, or redesigning your present 
line, it will pay you to contact your nearby G-E Apparatus Sales Office and 
obtain complete information on G-E shaded-pole motors. Or write General 
Electric Co., Section 704-26, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


| should use a G-E Shaded-pole Motor 


4. QUIET OPERATION is a big sell- 5. PERMANENT LUBRICATION avoids 6. “EQUIPPED WITH A G-E MOTOR” 
ing feature. It is gained by accurate inconvenience of adding lubricant ... helps sell your product by backing it up 
alignment and positive lubrication. reduces maintenance to a minimum, with G.E.’s reputation for quality motors. 
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IRVINGTON extra-ilexible 
Silicone Rubber-Coated Braided Glass Tubing 


The extreme flexibility of Irvington’s Silicone Rubber-Coated Braided 


Glass—at both high and low temperatures—was an important factor 
Look to 


IRVINGTON 


for Insulation Leadership 
Originally, Irvington Silicone Rubber-Coated Braided Glass Tubing INSULATING VARNISHES 
VARNISHED CAMBRIC 


' —e VARNISHED PAPER 
Irvington has now taken steps to supply this tubing in a range of colors VARNISHED WOVEN GLASS 


in its acceptance by the electrical industry when this new Class “H” 


insulation was introduced almost two years ago. 


was supplied only in white. Because of its rapidly growing use, 


also—subject to minimum order requirements. INSULATING TUBING 


’ bails CLASS “H” INSULATION 
Immediate delivery can be made on white tubing for wire sizes 


from #24 to #0—prices and deliveries will be quoted on 


request on colored tubing. 





Send for Technical Data Sheet. 


IRVINGTON insccsror} 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11, N.J. © PLANTS: IRVINGTON, M. J.3; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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Whether weighing cornflakes or crushed stone, Ward Leonard 
rheostats help “‘Waytrol” feeder measure exact loads 


¢ Here’s the machine that practically “spoon-feeds” modern 
industry. Hundreds of raw materials — from abrasives to zinc ore 
— are measured out and delivered from one stage of their indus- 
trial processing to another on Jeffrey-Traylor weighing, batching 
and proportioning systems. 

Using the weight of the material itself to regulate the amount 
delivered, these Waytrol systems electronically feed even the most 
hard-to-handle solids so accurately that variations are held to well 
within one percent. 

Contributing to this high precision are the Ward Leonard rheo- 
stats used to control the output of the vibrating feeder which 
delivers to the weighbelt. Precise rheostat performance is abso- 
lutely essential since “Waytrol” accuracy depends on uniform belt 

fe unloading by the feeder. 

FOUR-DECK, MOTOR-DRIVEN WARD LEONARD RHEOSTAT, shown If accuracy is important in your product, it will pay you to select 
ere on control panel, controls speed of Waytrol delivery electrical controls from Ward Leonard’s complete line. Write 
belt. Ward Leonard Electric Co., 300 South St., Mount Vernon, N.Y. 


w WARD LEONARD (3) 
. ELECTRIC COMPANY wos: 
MOUNT VERNON, NEW YORK 


RESISTORS © 
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Here’s what you get from the world’s 
most complete rheostat line 


¢ Ward Leonard’s new Vitrohm pressed steel rheostats are 
part of the most complete line of power rheostats ever 
offered for industrial and commercial applications. 

They're designed to provide smoother operation, lower 
operating torque, longer life and more steps of control. All 
rheostat materials, from vitreous enamel frit to heat-resistant 
finish, as well as all manufacturing processes, are carefully 
controlled by Ward Leonard engineers. After assembly, 
thorough electrical and mechanical tests guard against ‘any 
constructional defects. 

For a complete description of the entire line — with 
mountings, manual and motor drive accessories, a variety 
of enclosures and optional features — send for your free 
copy of Bulletin 60A. Ward Leonard Electric Company, 
300 South Street, Mount Vernon, N.Y. 
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Rheostat 
Size 
(in inches) 





SPECIFICATIONS 


Sigma Watts 
(2 to 1 
current taper) 


Steps of Control per Plate 
Type of Contacts 








Here’s a 
Fast, Smooth 
Operator 


on many 
different jobs 


idence |} 
added Evieen™ | Everyone Can Count on 


that.-- 


- VEEDER-ROOT 


This new, high-speed direct-drive counter . . . with its one-piece “‘show 
window”’ case . . . was first developed for use in navigational and directional 
instruments. Then, because of its many adaptable features, it is eligible for 
employment in many other jobs. It’s good for speeds up to 1800 rpm .. . 
temperatures from 67° to 185° F . . . and it’s corrosion resistant. Drive 
shafts can be longer on either side or both. And base may be lengthened 
to take more figure-wheels if you want. All in all, a remarkably versatile 
performer . . . one of scores of standard and special Veeder-Root Counters 
for every mechanical and electrical application from Electronics to Auto- 
mation. Write: 


VEEDER-ROOT INS ORPORATED « HARTFORD 2, CONNECTICUT 
New Vary-Tally Multiple-Unit Reset 
oe some = my, eet = 
\\ Chicago 6, Ill. « New York 19, N. Y. « Greenville, S.C. » Montreal 2, Canada to 6 banks high, an units wide. 
Dundee, Scotland + Offices and Agents in Principal Cities Write for news sheet and prices. 
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‘The Name that Counts” 
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Here’s How to Solve Your 


Temperature Control 
Problems... 


USE STANDARD 


ALIXON 


emo Sng” 


CONTROLS 













C4320 


Hermetically Sealed Exposed Disc 








C4391 
Hermetically Sealed 





C4370 
Enclosed Disc 


Designers and manufacturers seeking accuracy and 
efficiency in temperature control rely more and 
more on standard Klixon Thermo-Snap Controls. 


Actuated by the Spencer snap-action thermo- 





C4371 


static disc, they snap open with a quick clean break 
Immersion Type 


A-1” and SA-'/2”’ Series 
... Close to a solid make... always provide accu- 





rate control in every application whether it be in 
civilian or military products. Small and compact, 
they fit into products without complicated design 
or alterations. And because you can usually use 
standard Klixon Thermo-Snap Controls to do the 


job, you save money by eliminating special ther- 


‘TRADE mame 9EG Ut rat OF 


METALS & CONTROLS CORPORATION ; ; 
SPENCER THERMOSTAT DIVISION Klixon Thermo-Snap Controls are available in 
107 FOREST STREET, ATTLEBORO, MASS. 


mostat design. 
many hermetically sealed and open types in a wide 


variety of operating temperature ranges. Write for 


complete information, today. 
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EDITORIAL 


Half In the NEC, Half Out 


How Fark should the National Electrical 
Code go in setting rules for internal wiring 
systems on industrial machinery? Should 
Article 670-Machine Tools be ‘expanded, 
limited in scope or thrown out altogether? 
What specifically should be done about Sec- 
tions 6741 and 6742 dealing with motor 
branch-circuit overcurrent protection? 

These are controversial questions, with 
good arguments on both sides. Discussions 
have been going on for years, but solutions 
seem nearer than they were. At bottom of 
the difficulty is the basis of the NEC Code 
which was set up primarily to reduce the 
fire hazard resulting from faulty or over- 
loaded building wiring systems. Article 670 
is one of the few cases where the code at- 
tempts to spell out design details of wiring 
systems, specify control housing construc- 
tion and the selection of protective devices 
for the motor as well as the circuit in in- 
dustrial machinery. 

In the light of present practice in machine 
tool electrical design, Article 670 is out of 
date. It is generally agreed that it is sketchy, 
confusing, and incomplete. To bring it up to 
date, several machine tool engineers have 
been placed on the applicable code making 
panel sponsored by the National Fire Pro- 
tection Association. It is difficult, however, 
for these few to represent an industry view- 
point. 

To help resolve one phase of this subject— 
namely, branch circuit protection on multi- 
motor machine tools—the editors of ELEc- 
TRICAL MANUFACTURING sought out engi- 
neers known to have strong opinions on the 
subject and asked each to express his views 
in an informal symposium. (Informal to the 
extent that none will have seen what the 






other men wrote until he reads this issue. ) 

One man describes how the problem 
should be handled sticking strictly to the 
letter of the NEC rules. Two criticize the 
inadequacy of Article 670 from a strictly pro- 
tection point of view and show how JIC 
standards better meet the needs of the mass 
production plant users. A fourth would in 
effect rewrite JIC into the Code, while a 
fifth discusses protective devices as such. 
Reading between the lines we conclude that 
the desire seems to be to limit the NEC 
rules strictly to safe practices having to do 
with installation of equipment and leave 
electrical problems on the machine to be 
dealt with by JIC-NMTBA Electrical Stand- 
ards that apply only to original equipment 
design. 

Yet, what to do when some city ordinance 
results in piling on its own interpretation of 
electrical rules as a variation of the NEC? 
Complete revision of Article 670 would ap- 
pear to be the only answer here as it would 
have the weight of code authority. If this is 
done, it seems logical to suggest that such a 
revision be based on JIC-NMTBA standards 
(coordinated in May ExecrricaL MaAnv- 
FACTURNG ). After all, these rules were writ- 
ten in the interests of both users and equip- 
ment manufacturers and represent thou- 
sands of engineer-hours of thought and dis- 
cussion running back over many years. 

If steps are concluded to make JIC- 
NMTBA Standards an American Standard 
through ASA procedures, perhaps Article 
670 might become only a cross index to an 
accepted code. The goal of a combined 
American Standard relating to machinery 
wiring and control systems is to be hoped 
for on many other counts also. 





SYMPOSIUM: 


Branch-Circuit Protection 


In Multi-Motor 


"The NEC does 
not provide adequate 


short—circuit 





> protection..." 


R. W. Kowitz, Application Engineer 
Design and Standards Dept. 
Manufacturing Engineering Office 
Forp Motor CoMPANY 


IN MODERN industrial equipment, it is frequently neces- 
sary to connect many motors of widely different horse- 
power ratings to a common branch circuit. In this type 
of application, protection against overcurrent (short 
circuit) conditions is of paramount importance. This 
protection should be effective for all electrical compo- 
nents on the multi-motor machine. If this protection is 
not provided and should a short circuit occur in one of 
the smaller motors, the excessive current may cause 
the starter to blow up and the conductors to disin- 
tegrate. 

Since all motor starters and related controlling ap- 
paratus are located in the same enclosure and since 
the conductors to many motors and other controls may 
be in a common duct or conduit, either or both of the 
following breakdowns may occur: 

(a) The carbon, copper and other materials expelled 
by the blown starter may foul adjacent control 
equipment and cause additional short circuits. 

(b) The conductors carrying the short circuit current 
may overheat sufficiently for the insulation to fail, 
necessitating complete replacement of the wir- 
ing, and occasionally the conduit system. 
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Macehines 


In the past, much equipment has been received from 
manufacturers with no protection other than the main 
line fuses or circuit breaker and the overload relays on 
the motor starters. This type of protection did not in- 
sure against the failures mentioned above so it was 
often necessary to provide additional protective de- 
vices as a preventive measure. These devices required 
added enclosures, with related wiring modifications, 
and possible rearrangements of nearby equipment to 
accommodate the added enclosures. This led to added 
expense and delays in getting the equipment into 
operation. 

The breakdowns and difficulties outlined above were 
not confined in the past to Ford, but were common to 
all users of large multi-motor machines. The problem 
was recognized and discussed at the JIC Electrical 
Standards meeting held in Detroit March 18-20, 1953. 
It was the opinion of the user group that the National 
Electrical Code (NEC) does not provide adequate 
short-circuit protection for multi-motor equipment. 
Furthermore, the NEC is difficult to interpret due to 
the many applicable paragraphs, cross references and 
tables which must be consulted. Particular confusion 
exists around Article 670, Machine Tools, and the vari- 
ous provisions of Article 430, Motor and Controllers, 
which require modification to suit the needs of multi- 
motor equipment. These difficulties frequently lead to 
many diversified conclusions. It was agreed that an 
adequate solution to the problem would be achieved 
by providing protection against short circuits on the 
basis of conductor sizes. These provisions were included 
in the revision of JIC Section E2.4 and a table was com- 
piled for easy reference. This chart is included in the 
accompanying abstract from JIC Electrical Standards, 
Fig. 1. 

The abstract also includes requirements for overload 
(not to be confused with overcurrent) protection, and 
suitable control enclosures. Overload relays are re- 
quired in any two of the three motor leads. It has also 
been suggested by some users that three overload re- 
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STATEMENT OF THE PROBLEM: The means of protecting the branch-circuits of multi-motor 


industrial equipment is a controversial subject. Most often, engineering practice is based on clear-cut fact, 


subject neither to varying interpretation nor personal opinion. But in branch-circuit protection, 


many questions remain unsolved. Are applicable NEC rules satisfactory? Should fuses or circuit 


breakers be used? Which standards govern—JIC, NEC, or both? In fact, some question still 


exists on what elements are to be protected—motors, controllers or conductors? 


ANSWERS: To find the answers to these problems, the editors of ELECTRICAL MANUFACTURING asked 


five prominent engineers to give their reactions to present standards and to outline their recommendations 


either within or without existing codes. Their statements are presented individually in this 


symposium. Out of these diverse viewpoints, it is hoped that common ground can be reached. 


lavs should be used, one in each motor lead, when the 
primary to secondary supply is connected star-delta. 
This suggestion was not incorporated in the JIC Stand- 
ards because of insufficient data on the subject to date. 
Gasketed enclosures such as the NEMA type 12 restrict 
the entrance of dust, chips and liquids, and thereby 
provide cleaner and better operating conditions for the 
control equipment. This reduces the possibility of a 
short circuit or ground within the enclosure. 

It should be noted that JIC provisions do not require 
separate fuses or a circuit breaker for each motor. 
Rather, electrical apparatus should be grouped in such 
manner that a minimum number of protective devices 
is necessary. For example, the control transformer can 
often be connected to the same breaker or set of fuses 
protecting fractional-hp motors for lubricating devices, 
coolant pumps, etc. However, under no circumstances 
should the rating of the protective device exceed 400 
per cent of the rating of the smallest conductor con- 
nected to it. 

To illustrate the differences which exist between 
NEC and JIC requirements, with regard to overcurrent 
protection, this example is presented. A certain ma- 
chine requires a 20-hp main drive motor, a 3-hp hy- 
draulic pump motor, a %2-hp coolant pump motor and a 
control transformer. The a-c line potential is 440 volts. 
In what follows, the protective components are se- 
lected, first, according to one of the possible interpreta- 
tions of the 1953 NEC rules and, second, according to 
JIC Standards Section E2.4 as revised March 18-20, 
1953. 


NEC Circuit. Referring to Fig. 1, full-load currents 


for the standard squirrel cage motors are as follows 
(Chapter 10—Table 24): 


20 hp 26 Amp 
3 hp 4.5 Amp 
% hp 1 Amp 


The main line branch circuit conductors are deter- 
mined in accordance with Article 4314: 26 amp (largest 
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E 2.4 Motor Branch Circuit Overcurrent 
Protection 


E 2.4.1 One Branch Circuit. The conductors supplying 

several motors on a single machine tool may be 
considered a single branch circuit, which must comply 
with the provisions for motor branch circuits in Article 
430 of the N. Ei. Code as modified in Article 670 of the 
N. E. Code, except as specified in Paragraph E 2.4.2. 


E 2.4.2 Several Motors on One Branch Circuit. Two or 
more motors and their control equipment con- 
nected to a single branch circuit for a piece of industrial 
equipment need not comply with Section 4343 of the 
National Electrical Code, if all of the following provisions 
are complied with: 
(A) Motor Running Protection. Each motor is protected by 
a motor running overload protective device. 
(B) Rating of Overcurrent (short circuit) protection. The 
rating of the overcurrent (short circuit) protective device 
shall not exceed 400 per cent of the current rating of the 
smallest conductor supplying power to any motor in the 
group. The maximum rating of the overcurrent (short 
circuit) protective device for a given wire size shall be 
as follows: 
Wire Size to Motor (Gage) 


14 12 10 8 6 4 8 2 
Max. Ampere Rating of Overcurrent Device 
60 80 100 150 200 250 300 350 


The following provisions shall also be complied with: 


1. Several motors, their controller, and conductors be- 
tween controllers and motors shall be grouped so that 
a minimum number of branch circuit overcurrent (short 
circuit) protective devices are required. 


2. Overcurrent (short circuit) protective devices of a lower 
rating than the maximum allowed in the table above 
shall be used whenever this can be accomplished with- 
out requiring additional overcurrent (short circuit) pro- 
tective devices. 


3..The starting of motors shall be in sequence so that a 
group of motors started simultaneously will not exceed 
an aggregate of 100 hp. 


(C) Enclosure. The control equipment, overcurrent (short 
circuit) protective devices and overload protective devices 
shall be mounted in an enclosure or compartment com- 
plying in all respects with the provisions of E 2.5.2, E 2.5.4, 
E 2.5.6 and E 2.5.7 of these Standards. 


FIG. 1—Reproduction of section from 
JIC Electrical Standards that pertains 
to branch-circuit protection. 
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440 v-3-60 
cycle source 
ea wl ~ No. 8 conductors 
¢: }: aff 7 ‘oa circuit supply) 


---100 ampere fuses 
Motor starter 


* Overload 
\ relays 
“No. 8 conductors 
to starter and motor 
Overload 
reloys 


% hp 3hp 
coolont hydraulic 
pump pump 
motor motor 


FIG. 2—Typical circuit according to one of 
the possible interpretations of the National 
Electric Code. 


motor) x 125 per cent plus full-load current rating of 
the other motors; or 
32.5 + 45 + 1 = 38 amp total 

From Chapter 10—Table 1, No. 8 thermoplastic insu- 
lated conductors are called for. The recommended rat- 
ing of fuses or circuit breaker is selected in accordance 
with article 430, and Chapter 10—Table 20, where a 
26-amp motor is shown to be protected by fuses of a 
rating not to exceed 80 amp. To this, the full load rat- 
ings of the other motors must be added: 

80 + 45 + 1 = 85.5 amp 

Since fuses of this odd rating are not available, either 
a 90-amp or 100-amp rating would be used in a prac- 
tical application. The 100-amp fuse would also be 
within the limits of 400 per cent of the largest notor 
current as permitted in Article 4342. The 3-hp and %-hp 
motors and the control transformer would be wired 
with No. 14 conductors, the minimum size permissible. 
Article 4343, paragraph b5, part 2, permits taps on the 
branch feeder without additional protection, provided 
the tap is at least one-third the capacity of the main 
branch conductor. The size of the branch circuit con- 
ductors in this case are No. 8, rated 40 amp, and the 


440v-36-60 
cycle source 
_---~No. 8 conductors 
(branch circuit supply) 


10 ampere duo 
element fuses ~_ 
. 


_--45 ampere dual element fuses 


lotor starter 


Ns 
\ ‘Overload 
No.8 conductors —reigys 
to starter and motor 
to controls in 
relays 


% hp 3hp 
coolont hydraulic 
pump pump 
motor motor 


FIG. 3—Typical circuit according to JIC 
Standards and using dual-element fuses. 
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No. 14 tap conductors are rated 15 amp. Accordingly, 
no additional fuses are required. 

The circuit based on the data determined above, 
would be as shown in Fig. 2. Thus, the smaller elements 
of the circuit, fed by the No. 14 conductors, have no 
short-circuit protection other than the 100-amp fuses, 
With this lack of protection, in the event that a short 
circuit occurs in one of the smaller motors, starter 
“blow-up” and disintegration of conductors is not pre- 
vented. Furthermore, should a fault in one of the smal] 
motor circuits cause a current of approximately 100 
amp to flow, the insulation of the No. 14 thermoplastic 
wire would fail, as determined by tests, in approxi- 
mately 1 min. The 100-amp fuses in the main line would 
not prevent this failure since, according to the stand- 
ards, they can carry approximately 125 amp for 2 hr 
before opening. 


JIC Circuit. The size of the conductors is determined 
in the same manner as previously described. The table 
in Fig. 1 indicates that the No. 14 conductors should 
be protected by fuses rated not larger than 60 amp and 
the No. 8 conductors, by fuses rated not larger than 150 
amp. However, these values are the maximum allowed. 
Paragraph E2.4.2, B, part 2, requires that the size of 
protective devices be less than maximum, when this 
can be accomplished without adding additional pro- 
tective devices. In the case in question, the rating of 
the device protecting the components fed by the No. 
14 wire should not exceed 20 amp and the rating of the 
main line protection should not exceed 100 amp. In the 
event that a short circuit occurs in one of the smaller 
motors, the protection obtained from the added fuses 
would limit the short-circuit current, and prevent 
starter “blow-up” and disintegration of the conductors. 
Furthermore, should a fault in one of the small motor 
circuits, as cited previously, cause a current of approx- 
imately 100 amp to flow, the 20-amp fuse will open in 
sufficient time to prevent the failure of the conductor 
insulation. 

Further protection, although not required by JIC, 
can be obtained by using dual-element type fuses which 
offer additional overload protection as well as short 
circuit protection. Another important advantage is that, 
because of the characteristics of the fuses, a rating con- 
siderably below that recommended for standard fuses 
may be used. In the example illustrated in Fig. 3, the 
100-amp main line fuses of Fig. 2 are replaced by 45- 
amp dual-element types, and the 20-amp standard fuses 
replaced with the 10-amp dual-element type. Under 
short-circuit conditions, both the 20-amp standard fuse 
and the 10 amp dual element type fuse will open in less 
than one-half cycle. Obviously, the smaller the fuse, 
the faster the current will be interrupted under short- 
circuit conditions. A further advantage gained by the 
use of the dual-element fuse is that the space require- 
ments are decreased, since the fuses required are 
smaller in size. As far as can be determined, the circuit 
in Fig. 3 would also meet NEC Standards. 

A related provision is also stated in Paragraph E2.4.2 
(B), part 3, where sequence starting of motors in groups 
not to exceed 100 hp is required. This is included to 
improve main line voltage regulation. In some cases, 
it allows a reduction of the size of main line cable 
feeding-a piece of equipment. Sequence starting does 
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not conflict with NEC Standards. When one or more 
motors are larger than 100 hp, they should be started 
separately and interlocked to prevent the equipment 
from operating until all motors are running. 

In an effort to rectify the deficiencies of the NEC, 
Code authorities have recently requested that a group 
representing machine tool builders, electrical equip- 
ment manufacturers, equipment users and other inter- 
ested groups make a complete study of the NEC articles 
applicable to multi-motor equipment. This group is di- 
recting its efforts toward providing protection on the 
basis of conductor size, rather than on the rating of the 
motor. The many people who use the NEC Code hope 


"It is good 


practice to take 


HEUMANN 
SAYS 


a calculated 


Tiak.:.* 


G. W. Heumann, Industrial Control Dept. 
GENERAL ELECTRIC COMPANY 


OVERCURRENT PROTECTION of electric motors and their 
branch-circuits comprises two elements, as follows: 

A. Overload Protection. This is essentially protec- 
tion of the motor itself against overheating for reasons 
of mechanical overload, low supply voltage or single- 
phasing. The highest overload current to be considered 
is the stalled-motor current which, in the case of squir- 
rel-cage motors, generally does not exceed six times 
rated motor current. 

B. Fault Protection. This is essentially protection of 
the motor branch-circuit conductors, the motor con- 
troller, and the protective equipment against overheat- 
ing and mechanical damage due to short circuits. The 
magnitude of the short-circuit current is not deter- 
mined by the motor rating, but by power system char- 
acteristics and impedance from power source to point 
of fault. In most cases, available short-circuit currents 
greatly exceed motor stalled-rotor currents and may be 
as high as 100,000 amp on a 440-volt system. 

Polyphase squirrel-cage motors used in industrial 
equipment are usually protected by thermal overload 
relays supplied by control manufacturers as part of the 
motor controllers. Thermal overload relays are termed 
replica-type relays, because they have a tripping char- 
acteristic which resembles the heating characteristic of 
the motor. Thus, an overload relay permits its motor to 
carry an overload for a period of time which is not long 
enough to cause the motor to attain a dangerously high 
temperature. However, if the overload is sustained, the 
motor will be disconnected from the line before it 
would be damaged thermally. 

Except for torque motors and small pilot motors, it 
is customary to provide overload protection for each 
drive motor in a plant. The same rule applies to multi- 
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that this joint effort will lead to a clear and unequivocal 
code that will provide the required protection for 
branch-circuit applications of multi-motor industrial 
equipment. 

The simple system for determining protection out- 
lined in Section E2.4 has proved adequate in the many 
multi-motor machines where the system has been ap- 
plied. As stated at the outset, adequate short circuit 
protection is of paramount importance. When installed 
in the original equipment, the cost and space required 
for the additional protection is negligible. Measured in 
terms of downtime, replacement costs and added 
safety, the returns are high. Ooo 


motor industrial equipment on which each motor, 
whether for tool driving, transporting or for auxiliary 
purposes, is equipped with its own thermal overload 
protection. Overload relays of a given manufacturer 
are a standard assembly, with heaters selected for each 
motor from the manufacturer’s table in accordance with 
rated motor full-load current. In selecting heaters, the 
designer must consider whether motors are rated on 
the basis of 40-C or 50-C rise. Guides for proper heater 
selection are found in manufacturers’ handbooks. 

Machines having a multiplicity of motors are usually 
equipped with magnetic control. The overload relay 
associated with a certain motor drops out the line con- 
tactor of that motor, thereby removing power. A multi- 
motor machine must include interlocking between mo- 
tors to avoid possible damage to the work, to the 
machine or to the tool. Breakage may endanger oper- 
ators, hence interlocking is an important safety feature. 
As an example, a rail traverse feeding the tool into the 
work must not run unless the coolant pump and the lu- 
bricating pump operate. An overload on either pump 
must shut down not only the pump motor but also the 
traverse motor. With magnetic control it is a compara- 
tively easy matter to set up control circuits through 
auxiliary contacts on the starters and, if necessary, aux- 
iliary relays, to insure proper interlocking between in- 
dividual motors. 


Fault Protection. Fault protection cannot be handled 
by ordinary magnetic starters. Short-circuit currents 
may greatly exceed the interrupting ability of contac- 
tors. The NEC recognizes either fuses or time-limit cir- 
cuit breakers as suitable for interrupting short circuits. 
Manually operated, fusible motor circuit switches or 
molded-case air circuit breakers are generally used for 
the protection of small and medium motor branch- 
circuits. The selective protective device should have 
an interrupting capacity commensurate with the avail- 
able short-circuit current at the point of installation. 
To prevent burn-out of the overload relay heaters and 
consequent damage to the controller, the current rat- 
ing of the fuse and the trip setting of the circuit 
breaker must not exceed 400 per cent of the full-load 
rated current of the motor whose branch circuit is to 
be protected. 

Short-circuits rarely occur within a controller. They 
take place generally within the conduit between the 
controller and the motor. Common causes of short cir- 
cuits are deterioration of insulation from accumulation 
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of moisture in the conduit; deterioration of insulation 
due to aging; and damage to insulation when wires are 
pulled into the conduit. The possibility of a short circuit 
has nothing to do with motor rating or with wire size. 
Hence, the NEC has established the general rule that 
each motor branch-circuit shall be equipped with its 
own short-circuit protection. Article 430 of the NEC 
makes some exceptions which, however, do not in gen- 
eral apply to machine tools and similar production 
machines. 

If an individual motor is equipped with magnetic 
control and short-circuit protection, in the form of a 
combination starter for example, the motor control cir- 
cuit is commonly connected to the load side of the fuses 
or the circuit breaker. Hence, when the fuses blow or 
the breaker trips, the control circuit is also opened and 
the line contactor is dropped out. 


Multi-Motor Machine 


An entirely different situation exists in the case of a 
multi-motor machine. Because of the required inter- 
locking between individual motor starters, all control 
circuits are connected to a common control source. 
There is no longer any direct connection between a 
motor power circuit and its associated control circuit. 
If any motor is taken off the line on account of fuse 
blowing or breaker tripping, the line contactor is not 
dropped out. Hence, the interlocking feature would be 
lost. It could be restored by connecting an undervoltage 
relay to each motor power circuit. Such a procedure, 
however, would impose an undue economic burden on 
the controller, especially when a larger number of 
small motors is involved. 

Motor branch circuits on multi-motor industrial 
equipment differ from ordinary motor branch circuits. 
The question may be asked whether it is necessary to 
apply the NEC rule that each branch circuit must have 
individual branch-circuit protection. The incoming 
power service comes to the control panel, which is gen- 
erally mounted in a machine cavity, in a machine col- 
umn or adjacent to the machine. From the panel, the 
branch circuits to the various motors are carried 
through conduits mounted on the machine, usually in 
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the open. Since conduits are short, wire insulation js 
not likely to be damaged when wires are pulled-in. Be- 
cause industrial equipment is not exposed to great 
variations in ambient conditions, trouble from conden- 
sation and accumulation of moisture in conduit is not 
encountered regularly. Life of complex machines js 
often limited by technological progress, and deteriora- 
tion of insulation on account of old age is not as impor- 
tant as it would be in house wiring or in general shop 
wiring. 

On multi-motor industrial equipment, there are rea- 
sons of economy that impose limitations on space avail- 
able for controllers. This makes it undesirable to in- 
clude separate short-circuit protection for each motor 
branch circuit. The machine tool builder, because of 
the comparatively infrequent incidence of short cir- 
cuits on a machine tool, considers it good practice to 
take a calculated risk and to protect several motors as 
a group, Fig. 4, even though an occasional burn-out of 
a motor wire or an overload relay heater may occur. 
Recognizing this situation, the NEC, in Section 6742, 
permits connecting several motors to one branch cir- 
cuit. Expressed differently, a common short-circuit 
protective means (circuit breaker or set of fuses) may 
be employed to protect several motors. Thus, all mo- 
tors on the branch-circuit are disconnected simultane- 
ously if a short circuit occurs in any one of the motor 
circuits. The rule for selecting fuse rating or circuit 
breaker trip setting is that it must not exceed four times 
the full-load current of the largest motor plus the sum 
of the full-load currents of the smaller motors. Another 
code limitation is that the short-circuit protective 
means must not be rated or set higher than 200 amp 
at 250 volts or less, or 100 amp at 600 volts or less. 

As an example on how this rule is applied, Fig. 5 is 
a one-line power circuit diagram of a two-spindle mill- 
ing machine with five motors connected to a 440-volt 
a-c line. The two 30-hp spindle motors are protected 
individually by 125-amp fuses since the motor current 
is too large for permitting group fusing. However, the 
traverse, coolant-pump and lube-pump motors are of 
such a size that they may be protected as a group by 
one set of fuses. 


FIG. 4—Cylindrical grinder has three starters 
(in base enclosure) connected to common 

set of fuses for short-circuit protection. 
(Photo courtesy of Van Norman Co.) 


440 volt line 


) Main line 
breaker 


OL OL 
g Left Coolant Lube 
spindle spindle traverse pump pump 
motor motor motor motor motor 
Bhp 30 hp 3hp Vs hp Ys hp 
39 amp 39 omp 45 amp 1 amp lamp 


FIG. 5—One-line power circuit diagram of a two- 


spindle milling machine showing application of rule 
for selecting fuse or circuit breaker ratings. 
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The fuse size is determined as follows: 
4 times traverse motor current = 18 amp 
coolant-pump motor current = 1 amp 


lube-pump motor current = 1 amp 
maximum permissible fuse size = 20 amp 


In case of a short circuit on the small-motor branch 
circuit, the heads traverse, coolant pump and lube 
ump would stop simultaneously. Traversing over dry 
rails or cutting without coolant would be prevented. 
Thus, by judicious grouping of motors on branch cir- 


"Forget the 


motors and 


OPEL 
SAYS 


consider only the 


conductors..." 


E. E. Opel, Electrical Engineer 
NaTIONAL AuTOMATIC Too. Co., INc. 


THE MAIN OBJECTION to the present form of Article 670 
of NEC is that it does not stand on its own merits. It 
contains a great number of cross-references to the other 
sections of the code that make it confusing and difficult 
for the design engineer to follow. In addition, since 
Article 670 relies so much on the rest of the code which 
was drawn up to govern building—not machine--instal- 
lations, it is often unrealistic in dealing with the safety 
requirements for machine tool electrical equipment. 
It is clear to me that machine tool designers need a new 
version of Article 670, based on actual experience with 
the design and use of industrial equipment and contain- 
ing all specifications in one place, eliminating all cross- 
references to other NEC sections. 

To this end, I have prepared an outline as a basis of 
discussion on proposed changes of Article 670. Some of 
the suggestions contained in this outline that pertain 
to circuit protection are listed below. It should be noted 
clearly that the outline is intended to be used as a basis 
for discussion. It may or may not be approved by NEC. 

I have come to the conclusion that most of our con- 
fusion stems directly from the established habit of 
thinking about overcurrent protection in terms of mo- 
tor horsepower. If we forget the motors and consider 
only the conductors and amperes, the task becomes 
relatively simple. This approach will be evident in the 
proposals that follow. The first of these relates to dis- 
connect switches. It is suggested that all switches be 
rated in horsepower, with circuit breakers required 
above 50 hp. It does not seem logical to specify a horse- 
power-rated switch on small sizes where no serious 
damage can occur if it is opened under load, while per- 
mitting almost any type of disconnect switch in the 
range above 50 hp where a large switch can be de- 
stroyed if opened under load. Yet, this is the situation 
existing under the present code. These switches must 
be capable of opening the circuit under load in emer- 
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cuits, it is possible to obtain safe operation without 
additional interlocking. However, in other cases it may 
be necessary to add undervoltage relays to safeguard 
against faulty motor operation. 

In conclusion it may be stated that the NEC pro- 
vision permitting several motors on one branch circuit 
simplifies the layout of multi-motor controllers. Less 
equipment is needed to provide short-circuit protec- 
tion, and less relaying is required to provide safe inter- 
locking between motorized drives. ood 


gencies. I propose that a section covering disconnect 
switches be incorporated as follows: 


6711 Disconnect Switches. 


(A) Each machine shall have one or more disconnect 
switches which shall disconnect all power lines from 
the load side of the disconnect switch. Where several 
disconnect switches are used, they shall all be operated 
by one external handle. 

(B) The operating handle shall be interlocked with 
the cabinet door so that the switch must be open before 
the door can be opened. Provision shall be made for 
locking the disconnect switch in the open position. 


(C) The disconnect switch shall be rated at 125 per 
cent of the full-load current of largest motor plus the 
full-load current of all other motors and other devices. 


(D) The disconnect switch shall be capable of clos- 
ing on any short circuit that can occur. 


(E) The disconnect switch shall be capable of open- 
ing the stalled current of the largest motor plus all 
other load currents. 


(F) Disconnect switches without overcurrent trips 
may be used where the feeder overcurrent protective 
device protects the control conductors against short 
circuits, as in Fig. 6 for example. In this case, the motor 
overload device protects the motors and the motor con- 
ductors against motor overloads (up to 10 times full- 
load motor currents). 


(G) Disconnect switches with overcurrent trip shall 
be used where the feeder overcurrent device does not 
protect the conductors against short circuits, as in Figs. 
7 and 8. In these cases, the branch circuit overcurrent 
devices protect the conductors against short circuits 
and the motor overload relays protect the motors and 
the motor conductors against motor overloads. 


(H) Where there are more branch circuit disconnect 
switches or circuit breakers than can be operated by 
one handle; a main disconnect switch shall be used, 
Fig. 8. This main disconnect switch need not have over- 
current trip. The feeder conductors are protected by 
the feeder overcurrent protective device. The motor 
branch circuit disconnect switches shall have overcur- 
rent trip which will protect the motor branch circuits 
against short circuits. The motor overload relays will 
protect the motor branch-circuit conductors and the 
motors against motor overloads. 

(I) The overcurrent protective devices on motor 
branch circuits shall be rated 400 per cent of the small- 
est conductor supplied by the branch circuit, as indi- 
cated in the following table: 


$l 





Power bus 


FIG. 6—Disconnect switch without overcurrent 
trip as used in multi-motor branch circuit. 


Power bus 


} y Several circuit breakers 
~~ 5 operated by one handle 
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FIG. 7—Here, circuit breakers are used as dis- 
connect switches equipped with overcurrent trip. 


Power bus 





interlocked to stop 
machine if any fuse 
blows 


FIG. 8—In this circuit, both branch circuits 
and individual motor conductors are furnished 
with overcurrent devices. 











Smallest Max. Overcurrent 


Conductor Rating (Amp) 
No. 14 60 
No. 12 80 
No. 10 120 
No. 8 160 
No. 6 220 
No. 4 280 
No. 3 320 
No. 2 380 


6713 Motor Overload Relays. 

(A) One set of overload relays shall be provided for 
each motor. These overload relays may be part of the 
motor starter or may be separate devices. 

(B) Overload devices shall be selected according to 
the full-load currents of the motor and the “time—tem- 
perature rise” rating of the motor. Smaller overload de- 
vices shall be used on totally enclosed or short-time- 
rated motors than are used on standard open-frame 
(40-degree rise motors) as specified by control maker. 

(C) Hand reset overload relays shall be used where 
automatic reclosing of the overload relays may be dan- 
gerous to the operator or to the machine. 

(D) Built-in overload protection may be obtained by 
a protective device, integral with the motor, which is 
responsive to motor current or to both current and tem- 
perature. This device must be approved for use with 
the motor which it protects on the basis that it will pre- 
vent dangerous overheating of the motor due to over- 
load or failure to start. If the motor current interrupt- 
ing device is separate from the motor and its control 
circuit is operated by a protective device integral with 
the motor, it must be so arranged that the opening of 
the control circuit will result in interruption of current 
to the motor. 

(E) If the motor is manually started (including start- 
ing with a magnetic starter having pushbutton control), 
the running overcurrent protection may be shunted 
or cut out of circuit during the starting period of the 
motor, provided the shunting device cannot be left in 
the starting position. The motor shall be considered as 
protected against overcurrent during the starting pe- 
riod if fuses or time-delay circuit breakers rated or set 
at not over 400 per cent of the full-load current of the 
motor, are so located in the circuit as to be operative 
during the starting period of the motor. The motor 
running-overcurrent protection shall not be shunted or 
cut out during the starting period if the motor is auto- 
matically started. 

6737 Short Circuit Protection. 

(A) The machine tool builder shall state on cabinet 
nameplate what short-circuit protection device is in- 
cluded in the control cabinet. 

(B) The tool user shall provide suitable short-circuit 
protection in the feeder conductor or shall limit the 
available short-circuit current to the short-circuit pro- 
tection furnished with the control cabinet. This can be 
done by using current-limiting fuses or current-limiting 
reactors in the feeder. 

6744 Undervoltage Protection. 

Undervoltage protection shall be provided for all mo- 
tors which might cause damage to the industrial equip- 
ment or injury to the operator should motors start after 
interruption and return to power. 
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"Only fuses 


can furnish 


LEBENS 
SAYS short—circuit 
protection..." 
> 


j. C. Lebens, Chief Engineer 
BussMANN Mec. Co. 


SraRTERS and conductors of motor branch circuits are 
adequately protected from damage under stalled-rotor 
conditions by the thermal relays in the starter if the 
relay characteristic is matched to the motor charac- 
teristic and it functions properly. The starter and the 
relay thermal units are capable of withstanding ten 
times rated current while the locked-rotor current of 
the average motor is approximately six times full-load 
current. Since the thermal relays are designed to open 
within 30 sec at 600 per cent of full load, the heat 
generated in the conductors under stalled-rotor con- 
ditions does not become great enough to damage the 
insulation. Hence, a properly designed thermal relay 
will give adequate protection up to 600 per cent load. 
Loads greater than 600 per cent of full load can be 
produced only by fault or short-circuit conditions. 

Under short-circuit conditions where the current 
far exceeds ten times full-load current, the thermal 
relays are too slow to furnish protection to the motor 
branch-circuit conductors. In fact, the starters and the 
thermal relays themselves must be protected under 
such conditions. Only fuses can furnish short-circuit 
protection to starters, thermal relays and conductors. 
Circuit-breakers operate too slowly on short-circuits 
to protect the equipment. 

The situation has been aggravated by modern trends 
in the design of motors and electrically powered in- 
dustrial equipment. As exemplified by the recent 
rerating of NEMA motor sizes, the motor horsepower 
rating for a given frame size has been increased, there- 
by decreasing the thermal capacity of the motor. If the 
thermal relay is to protect adequately its thermal capa- 
city must be decreased in the same proportion so that 
its characteristic will match the motor characteristic. 

In addition, as machine tools and other industrial 
equipment become more automatic, the associated 
control system also become more extensive, more com- 
plicated, Fig. 9. Yet, since space in or near the machine 
usually is at a premium everv effort is expended to 
build the control panel as small as possible. Hence, the 
size of the thermal relays, starters and wiring is kept 
to a minimum. This design trend also serves to make 
the installation more vulnerable to failure under short- 
circuit conditions. As a result, fuses must be used to 
remove these short circuits before they can damage 
the control unit. Even better in fact, are fuses which 
can limit these fault currents to nominal values. 

Another factor contributing to the difficulty of pro- 
tecting starters and conductors of motor branch cir- 
cuits in industrial equipment is that the capacity of 
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FIG. 9—Control panel of IBM model 701 
high-speed calculator. Fuses are used ex- 
tensively to protect motors as well as com- 
puting circuits. 


the power supply is steadily increasing as the size of 
the equipment grows. This, in turn, increases the mag- 
nitude of the short-circuit currents under fault condi- 
tions. These demand fuses of adequate interrupting 
capacity which will limit the short-circuit currents to 
safe values. The ideal answer to the problem is to pro- 
tect each thermal relay with a fuse of adequate inter- 
rupting capacity which will take over at 600 per cent 
of full-load and function to protect the starter and 
branch circuit conductors. The rating of the fuse 
selected will depend on the motor rating and the time- 
current characteristics of the fuse. 


Fuse Types 


At the present time there are two types of com- 
mercially available fuses which can furnish the desired 
protection. One type is the dual-element fuse with high 
interrupting capacity. Since it has long time-delay, its 
rating must be selected so as to be substantially equal 
to the motor name-plate rating if it is to take over at 
600 per cent load. Hence, it gives back-up protection 
to the thermal relay at the lower overloads as well as 
short-circuit protection. The other type of fuse is the 
silver link, current-limiting fuse. Since this fuse has 
little time delay, its rating must be selected approxi- 
mately equal to three times the motor nameplate rat- 
ing to avoid blowing the fuse when the motor is start- 
ing. Hence, it does not provide back up protection to 
the thermal relay at the lower overloads. However, 
both fuses provide adequate current limitation and 
fast action under short-circuit conditions. 

Although the physical size of the dual-element fuse 
is less than that of the silver link fuse because of its 
smaller rating for the same size motor, the dimensions 
as established by the NEC are too large to permit in- 
dividual fusing of each thermal relay. Thus, some com- 
promise must be made. One approach, recommended 
by some machine tool users, is to forget about complete 
protection of the thermal relays and try only to pro- 
tect the conductors because conductors are the branch- 
circuit components most difficult to replace. However, 
this holds true only when the thermal relays do not 
flash to ground when they fail. Otherwise, an arc will 
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occur which can destroy associated equipment. 

On the basis that the protection of the branch- 
circuit conductors is most important, fuse sizes can be 
selected to limit the conductor temperature to a per- 
missible value of less than 200 C during short-circuit. 
On this basis No. 14 wire should be protected by a 
40-amp dual-element fuse; No. 12, by 50-amp; No. 10, 
by 80-amp; No. 8, by 100-amp; and No. 6 wire, by a 
125-amp duel-element fuse. By selecting the fuses ac- 
cording to this recommendation a large group of small 
motors can be operated from one set of fuses. The fuses 
will protect the branch circuit conductors but not the 
thermal relays. A material saving in space is effected 
but complete protection is sacrificed. 


"The JIC rule is 


no better from the 


LOEFFLER 
‘SAYS 


application engineer's 


viewpoint..." 


E. J. Loeffler,* Electrical Engineer 
THE WARNER & SwaseEy Co., CLEVELAND 


IN THE FOLLOWING discussion, the branch-circuit over- 
current protective device will be termed a “circuit 
breaker” for brevity. The numerous cross references in 
the NEC, embracing articles 670, 430 and 240, have 
caused difficulty in understanding what protection is 
actually required. Specifically, section 6742 states that 
section 4343 need not be complied with, while also stat- 
ing that paragraph B (the one-third rule) of section 4343 
must be complied with. Furthermore, in the introduc- 
tory section 6741, reference is made to the fact that 
4343 may be complied with instead of 6742. As a result 
some insist that compliance with both 4343 and 6742 
is mandatory. 

It should first be determined what element is to be 


* Abstracted from a paper ‘“‘Today’s Machine Tools Need Modern Electrical 
Codes,”” presented by Mr. Loeffler at the Sixth Annual AIEE Special Conference 
on Machine Tools, Cleveland, October, 1953. 


-Circuit breaker 
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FIG. 10 (Left) —Maximum rating recommended for 
circuit breaker in this configuration is 200 amp at 
250 volts or less. FIG. 11 (Center)—Second circuit 
breaker is employed in the event that the 200-amp, 
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Another possible answer to the complete protection 
problem is the development of a special miniature fuse 
specifically designed for the protection of the thermal 
relay. This fuse could be made with terminals to fit 
a fuseholder mounted in the motor control cabinet 
and with its characteristic matched to the safe time- 
current characteristic of the thermal relay under short. 
circuit conditions. Such a fuse would give individual 
protection in a minimum of space and would furnish 
the only complete means for protecting starters and 
conductors of motor branch circuits in industria] 
equipment, where space does not permit the use of in- 
dividual dual-element fuses with high-interrupting 
capacity. OOQ 


protected. Article 430, “Motor Branch Circuit Over- 
Current Protection,” states that the circuit breakers 
protect the motor branch-circuit conductors, the motor 
control apparatus and the motors against overcurrent. 
The original intent of the NEC was to limit the branch- 
circuit protection to 400 per cent of the main motor 
current to protect the overload heaters. However, un- 
der the provisions of sections 6742 and 4343, the rating 
of the circuit breaker selected may be more than 200 
times the rating of the heater. Hence, the NEC will 
permit sacrificing an overload heater under short- 
circuit conditions. Also, the circuit breaker may be set 
at approximately five times the current at which the 
smallest (NEMA size 0) starters are tested. The starters 
are required by Underwriters’ Laboratories to interrupt 
six times the current of their horsepower rating. Thus, 
the protection is 30 times the rating of the starter, indi- 
cating that an occasional starter may be destroyed. 
The JIC Electrical Standards permit setting the cir- 
cuit breaker at 400 per cent of the current carrying 
capacity of the smallest conductor in the circuit. A 
close analysis shows that this rule is no better from the 
application engineer's viewpoint. For example, the 
NEC method requires that the main motor conductor 
size be computed and from this, applying the one- 
third rule, a conductor size for auxiliary motors is 
established. Finally, the circuit breaker rating is deter- 
mined. Under JIC, the circuit breaker rating is set by 
the conductor capacity of the auxiliary motors. If that 
size circuit breaker is not great enough to permit start- 
ing of the main motor without tripping the breaker, a 





| 

5 } 5 | Starters 
| Motors 
J 


1 
1 | 
11 
a & 


250-volt limitation is exceeded. FIG. 12 (Right)— 
In this schematic, circuits have been divided into 
two power blocks to keep within the maximum 
circuit breaker ratings. 
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larger size auxiliary conductor is specified. This provi- 
sion in turn allows a larger size breaker. Under either 
system, we are retracing steps to arrive at a proper 
solution. Although article 670 of the NEC sets a limita- 
tion on the circuit breaker size, JIC recognizes no such 
limitation. Consequently it is possible to readjust the 
size of the auxiliary motor conductors until a small 
motor may be wired with an extremely large conductor. 


The following is offered as a solution to the branch 
circuit protection problem. It is a compromise between 
the JIC standards and the NEC. This is in rather 
sketchy form, and only the controversial points are 
elaborated upon. 


67xx—Machine Tool Branch Circuits (Definition); A 
branch circuit is that portion of a wiring system extend- 
ing beyond the final overcurrent device protecting the 
circuit. 

A-Single motor applications should be handled as 
at present except that all pertinent rules should be 
brought together under this one heading in this sec- 
tion of the code. 

B—Several motors on one branch cirucit. The con- 
ductors supplying all motors on a single machine tool 
may be considered a single branch circuit if all these 
motors are protected in accordance with the following 
provisions: 1—Each motor shall be protected by a sepa- 
rate (running) overload device. 


2—Rating of circuit breaker 

(a) If the circuit shown in Fig. 10 is used, the circuit 
breaker rating shall not exceed 200 amp at 250 volts 
or less; or 100 amp at 600 volts or less. 

(b) The circuits given in Figs. 11 and 12 shall be 
used in the event the limitations of paragraph B.2.a 
are exceeded. In this case, the items enclosed by the 
dotted lines must still comply with paragraph B.2.a. 

(c) The circuit breaker shall have a rating not to 
exceed the value given in NEC Tables 26 and 27 for 
the main motor plus the sum of the full-load currents 
of all other motors. The motor full-load current shall 
be determined from Tables 21, 22, 23 and 24. (Note: 
The above will give the maximum circuit breaker 


rating. Always use the smallest rating which will allow 
the motors to start.) 


Comment: A motor will ultimately set the circuit 
breaker rating so a guiding provision cannot be elim- 
inated from the code. Also, some maximum rating must 
be set for branch circuit breakers or we would have 
absolutely no protection for the starters. With the 
maximum factor (300 per cent full-load current for 
fuses) in use, the limit of the motor horsepower block 
would be about 25; by using factors lower than 50 
per cent the limit of the horsepower block approaches 
50. To get beyond this limit, which has been accepted 
by the NEC for a long time, Figs. 11 and 12 have 


been added to give a definite idea as to what should 
be done. 


3—Conductors 


(a) The conductors for single motors shall follow 
NEC article 4312 which states that the conductor cur- 
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rent-carrying capacity shall be 125 per cent of the 
motor full-load current, etc. 

(b) Conductors supplying several motors shall follow 
section 4314 which states that the conductor current- 
carrying capacity shall be 125 per cent of the full-load 
current of the largest motor plus the sum of the full- 
load currents of all other motors in the group. 

(c) On a group protected application no conductor 
shall be smaller than that given in Table F for the given 
circuit breaker sizes. 


Table F 
Circuit breaker rating, amp Wire size (AWG) 
90 14 
125 12 
200 10 


Comment: In the conductor specifications, the only 
thing that is different from the present NEC is the 
table showing the maximum wire size for given breaker 
sizes. This is different only in the form of presentation 
as it is now allowed by the code. No cross references 
or one-third rules are needed. 

Following the above proposal should be simpler for 
the engineer. The horsepower and full-load currents 
of all motors must be determined just as it is today in 
all codes and standards. From these, the circuit breaker 
ratings and conductor sizes are set, again as is in the 
present code. The conductor sizes for small motors 
in the group are set by the circuit breaker rating. 

One other requirement should be included in this 
section. Add to the electrical identification plate of the 
machine a reference of the maximum interrupting 
capacity of the circuit breaker supplied. This would 
limit the design responsibility of the equipment builder 
to the point of entry of the line leads at the control 
cabinet. The responsibility of the machine tool user 
would be from the machine tool circuit breaker back 
through the feeder and the feeder protection. If the 
machine is backed up against a bus of high capacity, 
and this is not uncommon in large plants, then the user 
should supply current-limiting devices to protect the 
feeder and back up the branch circuit breakers. 

Since this article was originally presented at the 
AIEE Special Conference on Machine Tools, there 
has been considerable discussion concerning the revi- 
sion of the NEC among the various groups affected. 
There is a growing feeling that Article 670 of NEC 
should be brought more in line with the rest of the 
code, and made strictly an installation regulation. In 
this event, the complete and detailed requirements 
concerning circuit protection on a machine tool would 
be incorporated into the various industry standards. 


@ @ @ To secure one reprint copy of this article without charge 
circle No. #16 on card in the Reader Inquiry Facility, page 235. 


Report on Radio Interference 


Soon to appear in ELECTRICAL MANUFACTURING 
is a special report on the problem of radio 
interference. Present indications are that the 


tightening of Military and FCC regulations will 
affect the designers of a great range of products. 
It will cover sources, governing regulations, 
measurement .and prevention of interference. 
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Designing 


For Resistance to 


Shock and 


Vibration 


Part I of a two-part article that summarizes data 


gained from an extensive evaluation program at the Naval 


Research Laboratory. Specific recommendations are indicated 


for the initial stages of equipment design. 


Kenneth E. Woodward, Harold M. Forkois 


NAvAL RESEARCH LABORATORY 


Asiuity of many current military designs to resist shock 
and vibration has been frequently improved by com- 
paratively simple corrective measures which have been 
incorporated while the equipment was in the final test- 
ing stages. Too often, however, basic design defi- 
ciencies existed which could have been eliminated in 
the initial planning periods. The results of mechanical 
shock and vibration evaluations at the Naval Research 
Laboratory are presented here as a basis for proper de- 
sign approaches. 

This information should of course prove helpful in 
the design of military electronic equipment. It should 
also help industry in establishing those optimum condi- 
tions between ruggedness of commercial equipments 
and the amount of protective packaging required for 
transportation conditions. It is suggested that it may be 
more economical to design slightly more rugged equip- 
ment than to provide expensive packaging protection 
for the complex environment involved in transportation 
and distribution. 

For many years the Navy has been conducting lab- 
oratory vibration and high-impact shock tests on equip- 
ments to be installed in the fleet. These tests are based 
on dynamic measurements made in the field and simu- 
late the most severe conditions likely to be encountered 
without uncontrolled flooding. Consequently the man- 
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ufacturer under contract to the Navy has imposed on 
him the task of producing an equipment that must not 
only work under normal circumstances but must also 
work under extremely abnormal conditions. 


Shock vs Vibration Damage 


The uninitiated engineer being introduced to ship- 
board shock and vibration tests usually has the impres- 
sion that shock damages far exceed steady-state vibra- 
tion damages. For the average equipment, this is not 
true. Table I shows damages which resulted to 270 
equipments (40 per cent of which were electronic) 
subjected to laboratory vibration and high-impact 
shock tests. For 222 shock and 229 vibration tests re- 
spective damage totals were 858 and 844. Note the ap- 
proximate equality of the totals. 

The erroneous impression is probably caused by 
concern with the high rigid-body acceleration values 
caused by sudden velocity changes associated with 
high-impact shock (50-300 g’s or higher). Steady-state 
vibration produces lower accelerations (about 5 g's), 
resulting in forces on equipments that are only a small 
fraction of those cccurring under shock loading. Never- 
theless, such vibration can cause severe damaging ef- 
fects because of fatigue failures or malfunctioning of 
components. The contacts of a relay that bounce under 
vibration can cause maloperation just as easily as a frac- 
ture in a supporting structure caused by shock. Actually 
the former difficulty is often more troublesome, because 
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the average fracture is more readily repaired and does 
not necessarily affect the electrical circuitry. Design 
requirements that are often quickly passed over are 
properly appreciated when the relative magnitude of 
these damages is brought into correct perspective. 

Before continuing with a discussion of the data in 
Table 1, testing conditions should be reviewed. The 
tests consisted of vibration directed along the three 

principal axes of a unit. The most frequently used speci- 

fication required approximately 3 hr of vibration in each 
direction with table excursions averaging 60 mils and 
sustained testing frequencies not exceeding 23 cps. Two 
hours of the 3-hr period were run between the limiting 
frequencies of 5 and 23 cps. This appeared most likely 
to cause maloperation or failure. Other specifications 
called for vibration to 55 cps at 30 mils average table 
excursion for shorter testing periods. A requirement of 
all of the specifications was that the equipment under 
test must be energized and perform its principal func- 
tion throughout the testing period. 

The shock tests for lightweight equipments* nor- 
mally consisted of nine hammer blows on the Navy's 
lightweight, high-impact, shock-testing machine (Fig. 
1). Three blows either from heights of 1, 2, and 3 ft or 
1,3, and 5 ft, depending on the nature of the equipment, 
were delivered along each of the equipment’s principal 
axes. Medium-weight units were “shocked” on the 


* Equipments weighing less than 250 Ib were normally considered lightweight. 


Those units weighing from 250 lb to approximately 4000 lb were classed as 
medium-weight. 
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medium-weight, high-impact, shock machine with the 
height of the hammer drop depending on the weight 
of the equipment. Effective accelerations of the center 
of mass of the body, excluding loealized vibrational ac- 
celerations, induced by these machines generally varied 
between 50 and 300 gravity units depending on such 
parameters as the equipment’s weight, and type of 
mounting. 


Damages 


The term “damage” is defined as any change in the 
equipment caused by the tests which made the unit 
unsatisfactory in regard to the requirements of the ap- 
plicable testing specification. Secondary damages, or 
those damages caused by a broken component acting 
as a missile, were not included in the table. Space does 
not permit a discussion of individual damages. Refer- 
ence** includes a detailed discussion of each compo- 
nent category of Table I. 

The data are based on tests conducted between No- 
vember 1944 and August 1952. The effect of changing 
test procedures during this time must be considered 
in determining the significance of total damages. Over 
this period, the character of the shock tests conducted 
on the Navy's light- and medium-weight high-impact 
shock machines remained essentially constant. Many 
of the vibration tests performed earlier in the testing 
program, however, did little more than quality-check 
the components. 

The interpretation of one of the frequently used ship- 
board specifications in effect before 1947 greatly re- 
duced the severity of that particular vibration test when 
compared to the interpretation of the same requirement 
during and after 1947. It seems reasonably certain that 
the total vibration damages would have exceeded 
slightly the total shock damages if all testing conditions 
had conformed to the more severe interpretation. This, 
of course, is a very general observation which disre- 
gards specific methods of mounting, types of tests, and 
the nature of the equipments. This comparison of shock 
versus vibration damages should cause the designer to 
think in terms of shock and vibration, not simply shock 
alone. 

An examination of the individual damages as given 
in Table I indicates that approximately 90 per cent can 
be eliminated in future designs using materials and 
components currently available. In many of the evalua- 
tions, equipment damages were reduced greatly with- 





** “Damages Resulting from Laboratory Vibration and High-Impact Shock Tests,” 
K. E. Woodward, 36 pp, NRL Report 4179 on NAVSHIPS 900,185. 


87 








out extensive design changes. The greater number of 
the damages resulted because improper design tech- 
niques were employed and not because of a lack of 
satisfactory materials or components. 

The most critical components in current designs are 
vacuum tubes and relays. Relatively, the number of 
vacuum tube failures is small (see percentage figure in 
Table I) but in absolute terms (because of the large 
number of tubes in use in various systems ) the number 
is large. Much can be done to reduce this by proper 
installation practices. 

A tube failure will usually cause the system to mal- 
function or perform intermittently, whereas other dam- 
ages may not necessarily do so. For this reason, the 
shortcomings of troublesome tubes are being constantly 
reviewed and corrected. Perhaps transistors, as substi- 
tutes for many types of tubes, will play an important 
role in future electronic equipments which must oper- 
ate in an environment where shock and vibration is 
anticipated. 

Many ordinary tubes failed during vibration tests 
because of excessive flexibility of the supporting chassis 
or structures or because of inadequate tube clamps. If 
during vibration, large excursions of the envelope rela- 
tive to the tube base are permitted by the tube clamp, 
the excessive amplification results in microphonic per- 
formance and very short tube life. Often “top-hat” type 
clamps® are’ necessary to reduce the envelope excur- 
sions to reasonable values, particularly for the larger 
tubes. Greater shock protection is relatively afforded to 
vacuum tubes when they are mounted in the center of 
a chassis, where the largest deflections occur during 
shock, than at the edges. 

Also, by locating the more massive and rugged com- 
ponents, such as transformers and condensers, around 
the edges of the chassis and the light vacuum tukes in 
the center, chassis resonant frequencies higher than 
vibration-testing frequencies can be more readily 
achieved. Likewise, designs utilizing miniature tubes 
of small mass and high mechanical strength-to-weight 
ratios are usually very satisfactory for dynamic con- 
ditions. 


Problems with Relays 


Relays are a source of extreme difficulty in automatic 
systems, as well as in their: more ordinary functions. 
Generally, the commercial types are of the spring-can- 
tilever design. The low resonant or bouncing frequen- 
cies of the arms (below 23 cps) cause maloperation 
during vibration and deformation and sticking under 
shock. Corrections have been made by raising the 
bouncing or natural frequencies of the contacting arms 
above 23 cps when other considerations were not ad- 
versely or seriously affected. The various Navy Depart- 
ment bureaus are directing much effort in this field, 
and as a result, relays of the rotary type are being 
produced. t 

While balanced types of the spring-cantilever design 
give better performance than the unbalanced types, it 
appears that the rotary-type relay, being inherently bal- 
anced for translatory motions, offers much improve- 





* See “Reliable Sockets for Plug-In Components,” January 1954 issue, p. 124. 
—The Editor. 


+ An Air Force program on rotary-type relays is described in ‘‘Current Trends in 
Miniature Relay Design,’ February 1953 issue, p. 135—The Editor. 
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ment toward reducing the number and duration of mo. 
mentary openings under shock conditions. In critica] 
applications, the magnetic amplifier. eliminates jim. 
proper operation in this regard. 


Structural Deficiencies 


Undoubtedly that area of the equipment designs 
which caused the greatest difficulty for shock and vi- 
bration was structural. Low resonant frequencies of 
the supporting structures caused unnecessary damage 
to the structures themselves and frequently caused 
components mounted on the structures to malfunction 
without being permanently damaged. Structural flex- 
ibility was manifested in two ways. First, many equip- 
ments were simply underdesigned from an overall 
viewpoint and required major redesign before suff- 
ciently high resonances were obtained. Secondly, other 
systems exhibited localized flexibility which could usu- 
ally be modified quite easily. Frequently, those surfaces 
to which the shock mounts or mounting feet were at- 
tached lacked rigidity and produced low unit reso- 
nances even though the structure generally was stiff 
enough. 

In the Navy it is customary practice to mount many 
complete equipments, particularly medium-weight 
units, or their subassemblies on shock isolators. The 
purpose of the isolators is to increase the time interval 
over which the shock-velocity change takes place, 
thereby decreasing the resulting rigid-body accelera- 
tions. Because of the resilient isolators interposed be- 
tween the equipment and the shock panels, the high- 
frequency components of shock are isolated from the 
unit. It should be emphasized that a shock isolator is a 
shock aggravator for frequencies of 50 cps and below. 
In theory an effective shock-isolated equipment should 
have structural natural frequencies about twice as great 
as that of the isolators. Practically, this requirement is 
often difficult to achieve. 

In naval shipboard equipments, 25 cps is normally 
accepted as the minimum desirable mount natural fre- 
quency. Any frequency lower than 25 cps would prob- 
ably result in an objectionable condition of resonance 
with one of the various exciting frequencies on the ves- 
sel. This means, therefore, that better shock isolation is 
obtained when the structural resonant frequencies of 
the equipment are about 50 cps or greater. Past tests in- 
dicate that the lowest structural resonant frequency of 
equipments weighing over 200 to 300 Ib seldom exceeds 
30 to 35 eps. 

Although some protection is offered by the addition 
of shock isolators for frequency components above 50 
cps, the vibration problem is aggravated because they 
amplify vibration. Experience indicates that for vibra- 
tional accelerations equivalent to those obtained at 23 
cps with a table excursion of 60 mils, an equipment 
transmissibility ratio (maximum unit excursion to table 
excursion) greater than about 3:1 cannot be tolerated 
if the equipment is expected to survive. 

Consequently, good shock and vibration structural 
design can be resolved into two phases. First, the design 
should be such that when the equipment is supported 
on shock mounts, the resulting mount frequency is 
above 23 cps, preferably 30 cps, to avoid unnecessary 
vibration amplification. Secondly, the natural frequency 
of the equipment should be as high as possible (at least 
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TABLE | — DAMAGES TO SPECIFIC PARTS OR COMPONENTS — ALL EQUIPMENTS 











Shock Vibration 
Estimated 
Units no. of units No. of * No. of * 
damages % damages 7% 

Ball bearings 520 3 0.6 0 0.0 
Cabinet and frame 220 81 36.8 63 28.6 
Castings (Miscellaneots materials and shapes) 220 4 1.8 1 0.5 
Chassis 270 57 21.2 70 26.0 
Condensers 10,865 4 0.1 13 0.1 
Connectors (cable) 1,300 6 0.5 6 0.5 
Control knobs 580 2 0.4 2 0.4 
CRO tubes 31 11 35.5 2 6.5 
Crystals 110 0 0.0 2 1.8 
Fasteners (all types) 104,200 204t 0.2 157t 0.2 
Flexible couplings - 0 ~ 2 - 
Fluorescent lamps 28 5 17.9 3 10.7 
Fluorescent lamp sockets 56 4 7.1 0 0.0 
Fluorescent lamp starters 28 0 0.0 6 214 
Gears (miscellaneous types and materials) 590 3 0.5 0 0.0 
Hinges 85 1 1.2 5 5.9 
incandescent lamps (50-3000 watts) 24 18 75.0 6 25.0 
Incandescent lamp sockets 24 10 417 3 12.5 
Indicator lamps 430 9 2.1 7 1.6 
Latches 90 o 10.0 1 1.1 
Locks for front panel controls 290 9 3.1 18 6.2 
Meters and indicators 190 23 12.1 18 9.5 
Mounting brackets (cantilever type) 70 16 22.9 19 27.2 
Mounting yokes (Y type) 7 1 14.3 4 57.2 
Panel mounted fuse holders 210 4 1.9 0 0.0 
Pedestals 8 5 62.5 2 25.0 
Relays 300 28 9.3 17 57 
Resistors 13,400 0 0.0 7 0.1 
Shafts (control and power transmission) - 6 - 5 - 
Shock mounts 350 12 3.4 5 14 
Springs (coil and leaf) ~ 5 ~ 10 ~ 
Switches (all types) 800 11 1.4 8 1.0 
Terminal strips and component mounting boards 630 3 0.5 1 0.2 
Transformers and inductors 930 4 0.4 22 24 
Tubular structures (welded) ~ 11 ~ 11 - 
Vacuum tubes $-2, 440; V-2, 280 58 2.4 130 5.7 
Vacuum tube clamps $-2, 431; V-2, 272 17 0.7 10 0.4 
Vacuum tube plate caps S- 175;V- 181 8 4.6 4 2.2 
Vacuum tube sockets $-2, 440; V-2, 280 0 0.0 3 0.1 
Wave guide sections 60 7 11.7 1 17 
Wiring - 22 - 148 - 
Miscellaneous damages: 

Bonding failures “ 4 a 0 = 

Brittle material failures ~ 20 - 2 - 

Collision of components - 36 - 9 - 

Parts dependent on frictional clamps or pressfits - 82 - 22 - 

Seldomly used or normally damage-free parts - 22 - 14 - 

Weld failures (miscelidneous) - 13 ~ 1 ~ 

Vibration isolated components 4 0 0.0 a 100.0 

858 844 


*The percentages are based on the total estimated components of all equipments investigated. 
Total shock tests—222; total vibration tests—229. 


{This figure indicates the total number of instances involving damage to fasteners. It does not represent the total number of 
fasteners damaged. 
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Direction of lower horizontal 
resonont frequency 


5 15 230 30 60 
Freq, cps Time, min 


Vertical direction 


15 230 30 60 90 
Freq, cps Time, min 


Direction of higher horizontal 
resonant frequency 


5 15 230 30 60 
Freq, cps Time, min 


FIG. 2—Vibration damages to equipments 
tested according to BuShips Specification 
40T9. 


twice the mount frequency is desirable) to effect good 
shock isolation. Each phase must be considered indi- 
vidually if a satisfactory design is to evolve. 

Damage-resistance characteristics, for both shock and 
vibration, must be incorporated into a system at the 
very inception of a design for maximum performance 
both from the standpoint of the components mounted 
on the structure and the structure itself. The effective- 
ness of good damage-resistant components mounted on 
a poor structure may be vitiated by the latter. Actual 
structural design criteria are discussed in more detail 
in the last section of the article. 


Developmental Testing 


Since 1947 the Shock and Vibration, Test and Evalua- 
tion Section, at the Naval Research Laboratory has 
been conducting tests on a developmental rather than 
“go—no go” basis. For most of the damages occurring 
during the tests, modifications were made which pre- 
cluded the same failure. Consequently, as testing pro- 
gresses, difficulties are gradually worked out of a de- 
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sign. If indicated modifications are major, or the unit is 
shown to be generally unsatisfactory for test require- 
ments, the unit is returned to the manufacturer for the 
changes. 

In Fig. 2 vibration damages to 120 equipments tested 
under the developmental program acording to Bu- 
Ships Specification 40T9 are plotted for the three prin- 
cipal directions of vibration. Fifty of the units were 
shock-mounted and seventy were not shock-mounted, 
Both medium- and lightweight, electronic and non- 
electronic equipments were included in the results, 
and only those equipments which satisfactorily com- 
pleted the tests were considered in compiling the data. 

The directions of the lowest horizontal resonant fre- 
quency and the vertical are seen to be of approximately 
equal severity. Low resonant frequencies of the rock- 
ing modes of vibration were the chief cause of damages 
in the first direction, whereas low individual chassis 
resonances probably produced the great number for 
the latter. Only the first mode of vibration in each di- 
rection was excited by the frequency requirements of 
the testing specifications. 

Since conventional mounting systems are usually of 
a type which do not decouple rocking modes of vibra- 
tion, it is important that the center of gravity of the 
equipment be so located as to keep these resonances 
above the highest test frequency. In Navy shipboard 
equipment this would mean that the center of gravity 
should be kept as close to the deck and bulkhead a’ 
possible. Also, the location of the more massive ¢ .- 
ponents near or at the edges of chassis makes it easier 
to obtain higher chassis resonances in the vertical direc- 
tion. For power supply chassis, additional cross-bracing 
is usually necessary to obtain resonances above 23 cps. 

Developmental testing of these types results in sub- 
stantial overall monetary savings, and in equipment of 
increased reliability for use in severe shock and vibra- 
tion environments. The few damages occurring in the 
last half-hour test period in each direction indicate 
that the duration of the test (formerly BuShips Speci- 
fication 40T9, now MIL-T-17113) is adequate to defi- 
nitely ascertain whether or not an equipment has good 
dynamic characteristics for shipboard conditions. 


Editor’s Note 


Under the same title of “Shock Resistance 
of Molded Thermosetting Plastics,” two arti- 
cles based on evaluation programs carried 
through by the Navy Department appeared 
in ELECTRICAL MANUFACTURING issues of 
August 1949, page 80 and February 1953, 
page 110. Test equipment and methods 
were described and data presented as a 
basis for design of shock resistant compo- 
nents. 

Part II of this article, to appear in the 
next issue, will conclude the discussion with 
an analysis of shock mount effectiveness, 
design, chassis and components location. 
Reprints, combining Parts I and II, will be 
made available. 
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Nodular agglomeration 
of small graphite flakes 


Ductile Iron 





Spheroidal graphite 


FIG. 1—Comparison of graphite formation 
in gray iron, malleable iron and ductile 
iron. (250). 
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Ductile 
lron . 


With several times greater 
strength than ordinary gray 

iron, with greatly increased 
ductility and shock resistance, 
ductile iron combines cast iron’s 
ease of casting and machinability 
with many of the application 


advantages of steel. 


ProcRrEss in cast iron technology over the ages has been 
slow and it was only of late that the progress curve de- 
parted appreciably from the zero base-line. Shortly 
after the Civil War the scientific approach was adopted 
and this stimulated research in methods of production, 
alloying and heat treatment. Still as recently as 1915 
the strengths of gray iron seldom exceeded 20,000 psi. 
But in the next 20 years gray cast irons ranging to 60,000 
psi strength, and by special treatments to 80,000 psi, 
were produced in quantity. Despite these rapid ad- 
vances, the product was still a brittle gray cast iron. 

In discussing these metallurgical advances, Dr. P. D. 
Merica stated in 1937: “Such developments tempt us to 
hope that we may sometime even attain that ideal ob- 
jective—ductile gray iron!” (1)* Within the next fifteen 
years that hope was not only fulfilled in the research 
Laboratory of the International Nickel Company, but 
ductile gray cast iron became a commercial success. (2) 

Ductile Iron, as the name implies,‘is a cast iron which 


* Italic numerals in parenthesis refer to Cited References at end of text. 
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possesses ductility by virtue of a modification of the 
graphite form through the action of a small amount of 
magnesium added to the molten iron. Its chemical com- 
position is actually about the same as gray iron except 
that the best properties are obtained when the phos- 

horus content is maintained below 0.10 per cent, above 
which the iron is progressively weakened and embrit- 
tled by the phosphide constituent. 

The magnesium treatment changes the graphite from 
the flake form, normal to gray iron, to the spheroidal 
form which is the essential reason for the mechanical 
property differences between the two types of iron. 
The spheroidal graphite differs, also, from the agglom- 
eration of small flakes found in malleable iron (see Fig. 
1). Graphite is weak and in the flake form effectively 
breaks the continuity of the steel-like matrix, thus weak- 
ening the iron. In addition, flakes constitute a multitude 
of sharp metallurgical notches which are stress concen- 
trators and therefore are embrittling. 

Graphite flakes also reduce the inherent stiffness of 
the iron but, on the other hand, have an important bene- 
fit in increasing its ability to damp-out vibrations—one 
of the most desirable attributes of gray cast iron. An 
equal amount of graphite in the spheroidal form occu- 
pies a smaller part of a cross section, permits matrix 
continuity, and therefore, allows the matrix to develop 
more nearly its full strength. Since the spheroids are but 
mild notches they are much less embrittling than flakes. 
Ductile iron has a somewhat lower damping capacity 
than that for gray iron, Fig. 2, but its stiffness is greater 
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FIG. 2—Relative damping charac- 
teristics of three cast metals as ob- 
tained from oscillograph recordings 
of similar specimens. 


and it possesses a true modulus of elasticity, Fig. 3. The 
integrated effects of these structural differences are that 
the mechanical properties of ductile iron approach 
those of cast steel. 

Ductile iron may be made by any of the foundry 
melting and molding procedures. It has castability 
equal to that of gray iron and superior to that of mal- 
leable iron and steel. This property, together with its 
mechanical properties, combine to yield advantages 
over malleable iron particularly in large sections, and 
over steel for complex castings. Molding procedures 
differ somewhat both from gray iron and steel practices, 
and the tendency for ductile iron to freeze white in 
light sections necessitates later heat treatment. 

Principal specifications, mechanical, physical and 
magnetic properties for ductile iron are summarized in 
Tables I through IV. 
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Heat Treatment. For some high strength applications 
ductile iron may be used in the as-cast condition, but 
for most light and moderate sectioned castings it should 
receive some type of heat treatment. Where optimum 
shock resistance, high ductility and maximum machin- 
ability are required, the iron is fully annealed. Anneal- 
ing develops a fully ferritized and graphitized structure 
with a hardness of from 140 to 190 Brinell. For a com- 
bination of high strength, shock resistance and wear 
resistance, normalizing, normalizing and tempering, or 
even quenching and tempering are practiced. Hard- 
nesses ranging from 200 to 550 Brinell may be obtained, 
depending upon the exact treatment. Local hardening 
either by flame or induction heating methods is also 
practiced where resistance to wear with a tough back- 
ing is required, as in drawing dies and intensely loaded 
gearing. 

As with steel, any full hardening should be followed 
by a stress relieving tempering at 350 F to avoid subse- 
quent cracking. Heavily stressed parts and particularly 
those subjected to shock loads should receive a pre- 
liminary heat treatment designed to eliminate primary 
carbides. This consists of heating at 1650/1700 F for 
several hours and cooling according to its intended 
use. The least heat treatment recommended for a 
stressed part is the simple stress relieving treatment at 
1050 F to 1250 F for several hours. 

Normal ductile iron has a hardenability about equal 
to that of an 8640 nickel-chromium-molybdenum alloy 
steel, Fig. 4. On occasion a greater hardenability is de- 
sired for through hardening large sections or develop- 
ing a higher hardness without the necessity of quench- 
ing. Nickel or molybdenum or combinations of the two 
have been very effective in accomplishing this end in 
large rolls for metal working, dies for deep drawing, 
and for hot press forging of metal shapes. 


Machinability. Excellent machinability is one of the 
outstanding qualities of ductile iron. Controlled lab- 
oratory tests have demonstrated that at any machinable 
level, ductile iron machines at least as well as gray iron 
of equal hardness. The machinability of annealed duc- 
tile iron is significantly higher than that of cast steel. 
Tests performed by Metcut Research Associates, Cin- 
cinnati, on specimens furnished by International Nickel 
Co. indicated that an annealed ductile iron of 22 per 
cent elongation (70,000 psi ult. str.) could be machined 
at 970 fpm, compared with 470 fpm for normalized 
Grade B cast steel of the same elongation (68,000 psi 
ult. str.). Fine pearlitic gray iron of 45,000 psi ult. str. 
and 225 Brinell machined at 310 fpm. A ductile iron 
with 4 per cent elongation, 93,000 psi ult. and 215 Rock- 
well also machine at 310 fpm. (3) 

These test comparisons have been substantiated 
under production conditions where frequently reduced 
overall costs of the finished parts have resulted because 
of improved tool life, better finish and higher machin- 
ing rates. 


Wear and Gall Resistance. In common with good 
quality gray iron, ductile iron has excellent resistance 
to sliding wear, the exact degree of which depends 
upon and improves with the hardness. This is believed 
to be a result of the self-lubrication provided by the 
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petoreis. fans (left) made by the Aeromaster Div. of Koppers Co., Inc., 
go up to 24 ft diam, with 1 million cfm air capacity, and are composed of 4, 6 
or 8 plywood blades hot-dip coated and mounted in annealed ductile iron hubs. 
Hubs weigh from 50 to 225 lb. A typical application is in a cooling tower 
where the fan is subjected to excessive vibration. Steel and malleable iron have 
been replaced because of the favorable combination of properties obtained from 
ductile iron: castability, machinability, good fatigue resistance and vibration 
damping. Minimum mechanical properties for this application are 60,000 psi 
tensile strength, 45,000 psi yield str., elongation 15 per cent. 





UCTILE iron is used by Black-Clawson Co. for paper-machine drive gear- 
ing (below) in several conditions of heat treatment depending upon the 
service. The bevel gear shown is in the flame hardened condition and showed 
few signs of wear after 50 million cycles—half of which were at twice the 
normal service load and half at four times the service load. Ductile iron re- 
placed a flame hardened 4140 alloy steel for this gear. In a spur gear drive 
for a papermaking machine, the teeth are selectively flame hardened after 
machining to produce a surface hardness of 60/70 Shore scleroscope by oil 
quenching. Replacement of the forged flame-hardened alloy steel gear by 
ductile iron resulted in much lower machining cost. 








Case Histories: 
Applications for 


Ductile Iron 









— duty Westinghouse d-c motor (left) used in mill applications, 
. made in 5- to 200-hp sizes, has ductile iron bearing runner, blower adapter, 
commutator bushings and V-rings. Ductile iron housings, end plates and bell 
ends have been employed by some manufacturers in motors requiring a high 
order of shock resistance, for example in motors for Naval shipboard use. Such 
motor parts have formerly been made either of cast steel or welded from 
wrought steel. The ease of casting and the high machinability of annealed 
ductile iron permits these motors to be made in the regular production line, 
thus reducing costs. 


A 1400-lb generator shaft of ductile iron (shown below) replaced forged steel at a 28 per cent cost saving with equal 
or better performance because of its high strength, fatigue resistance and vibration damping. Product of Cooper- 
Bessemer Corp. A similar application is a spindle of a large grinding machine where the better vibration damping ol 
ductile iron improved the quality of work. 
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Table I—Summary of Principal Specifications for Ductile [ron 
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Minimum Minimum 
5 tensile yield Minimum Brinell 
Specification Usual condition strength psi strength psi elong. % hardness 
ASTM A339-51T 
Grade 80-60-03 As cast 80,000 60,000 3 
Grade 60-45-10 Annealed 60,000 15,000 10 
MIL 17166a (Ships) * Annealed 60 , 000 10,000 15 190 max, 
MIL-I-11466 (ORD) 
Class 1 Norm. or quenched and drawn 120,000 90,000 2 
Class 2 Norm. and drawn 100,000 75,000 1 
Class 3 As cast 85,000 60 , 000 6 
Class 4 As cast 80,000 60 , 000 3 
Class 5 Annealed 60,000 15,000 10 
Class 6 Annealed 60 ,000 10,000 18 
AMS 5315** Annealed 60,000 15,000 15 190 max. 
AMS 5316** As cast 80,000 60 , 000 3 202-269 








*Carbon (min.) 3%: silicon (max.) 2.5%; phosphorus (max.) 0.08%; carbon equivalent 4.5% (max.), (latter applicable only to castings having sections 2 
in. and over, thick) 90% minimum ferrite required in microstructure. 

**Total carbon 3.2-4.0%, manganese 0.80% (max.); silicon 1.7-2.5% (extended to 2.8% in castings below \% in. section thickness, provided phosphorus is 
held to 0.05% max.); phosphorus 0.08% (max.). 


Table Il—Typical Tensile Properties of Ductile Iron 
(1 in. Keel Bar) 

Condition Tensile str. psi Yield str. psi Klong. % Brinell hardness 

As-cast _ 105 ,000 75,000 240 /25¢ 
Annealed 70,000 50,000 2 156 
Normalized 140 ,000 95,000 165 
Normalized & 1200 F Draw 100 , 000 84,000 204 
Oil quenched— 900 F Draw 150 ,000 135,000 284 
1100 F Draw 135,000 95,000 273 
1200 F Draw 130 ,000 90 , 000 257 


Table 111—Physical Properties for Ductile Iron 
(C 3.5; Si 2.5; Mn 0.51; Ni 0.86) 


Property As-Cast Full Anneal 





Density, lb/cu in. 0.257 0.254 

Specific gravity 7.11 7.04 

Melting point, deg F 2100 

Thermal conductivity 100 C to 500 C (Watts/sq em/deg C/cm) 0.35 

Thermal coefficient of expansion x10-*/deg C 2.8 
8 


I 
Electrical resistivity, michroms/cm/sq cm at 70 F o 


Table [V—Magnetic Properties of Ductile 
(C 3.5; Si 2.5; Mn 0.51; Ni 0.86) 


D-C Normal Induction As cast Fully annealed 
Maximum permeability 570 at B = 5250 1580 at B = 5900 
B at H = 100 13,500 14,250 
H at B = 10,000 25.5 8.9 
H at B = 15,000 225 150 


Saturation Induction 


Saturation H 3000 3000 
B,, intrinsic 16,650 16,800 


D-C Hysteresis 
B = 15,000 B = 10,000 B = 15,000 B = 10,000 
Peak H 225 25.5 150 8.9 
B, 715 6100 7200 6400 
H, 5.8 2.6 5% 
Hysteresis loss (W-sec/cyc/lb) 0.1867 0.1093 0.0752 0.0396 
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contained graphite which smears over the friction sur- 
faces in early use and establishes a characteristic, glazed 
film. Unless composition and casting conditions are 
properly controlled, gray iron may have an unfavorable 
structure with graphite segregated interdendritically. 
Ductile iron, on the other hand, always has its graphite 
uniformly and randomly distributed so that wear re- 
sistance is dependably good. Numerous examples of 
outstanding performance can be cited: cylinder liners 
for internal combustion engines, cams, dies, gears and 
bearings are but a few. 


Weldability. Many times, for economic reasons, a 
designer may wish to fabricate a complicated structure 
by welding together castings or a casting and a wrought 
steel shape. Frequently the attachment of accessories 
to a structure can be more conveniently done by weld- 
ing, or it may be necessary to repair a casting. Welding 
under all of these circumstances is practical with ductile 
iron castings if a few fundamental precautions are ob- 
served. 

Since the iron has the hardenability of an 8640 steel 
and contains sufficient carbon to harden to a high de- 
gree, when it is heated to temperatures above about 
1350 F, as it is in the heat-affected zones adjacent to a 
weld, the iron is in a condition to harden on cooling. 
The extent of this hardening will increase with the 
heating temperature, the rapidity of cooling, and is 
influenced by the initial microstructure. Ductile iron, 
then, should be handled with the same precautions to 
limit hardening as used with an alloy steel. 

Extensive studies have developed successful pro- 
cedures for welding ductile iron by all of the common 
methods. Arc welding is usually employed, however, 
using a coated 60 nickel—40 iron electrode such as Ni- 
Rod 55 or its equivalent. Best results are obtained on 
fully annealed castings which, because of their struc- 
ture, have the least hardenability and the greatest re- 
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FIG. 3—The true modulus of ductile iron 
(3.7 C, 1.8 Si) is seen in its stress-strain 
curve. Gray iron (3.45 C, 2.10 Si) has no 
true modulus. 


JULY, 1954 





sistance to the thermal stresses induced during weld- 
ing. Welding may be done on the other grades, includ- 
ing the as-cast grade, provided the casting is preheated 
at least to 600 F. One of the effects of welding is the 
formation of a hard zone adjacent to the weld deposit 
which interferes with machining but which may be 


Ductile iron 
———=— 8640 steel 


Hardness Rockwell C 





Ye Vw Ye 1 1% 1% 1% 2in 
Distance from end of Jominy bar 
FIG. 4—Hardenability of ductile 
iron compared with AISI 8640 


steel on Jominey test bar. 


alleviated somewhat by brief torch annealing. More 
desirable, if at all practical, is a final heat treatment at 
1250 F both for softening the hardened zone and for 
stress relief. The ideal treatment, however, would be 
a full anneal at 1650 F, followed by slow cooling. In 
this way the original base metal properties are nearly 
restored. 


Elevated Temperature Service. Ductile iron has 
found numerous applications for elevated temperature 
service where its superior resistance to growth and oxi- 
dation confers relative freedom from distortion and 
cracking. Furnace parts have given very satisfactory 
service. The improved elevated temperature strength 
properties of ductile iron should extend the tempera- 
ture range of application of cast iron for stressed parts 
from 650 F max. to at least 800 F. Up to this tem- 
perature, ductile iron has about the same load carry- 
ing ability as carbon steel. 


Corrosion Resistance. Unalloyed ductile iron of nor- 
mal composition has about the same corrosion resist- 
ance as gray cast iron. There may be some advantage 
resulting from the tighter, denser structure in resist- 
ing penetration of corroding media but, in general, 
this is not large. 

Atmospheric corrosion tests have been made at Kure 
Beach, North Carolina at locations near the ocean. 
Under these conditions, ductile iron again behaved 
similarly to cast iron. Of greater significance is the fact 
that ductile iron showed approximately twice the cor- 
rosion resistance of copper-bearing steel. This would 
indicate that ductile iron should have a marked ad- 
vantage over unalloyed steels in applications where 
atmospheric corrosion is a problem. 


Summary. Ductile iron has been enthusiastically re- 
ceived because it possesses a peculiar and desirable 
combination of engineering properties. It has the cast- 
ability, machinability and wear resistance of gray cast 
iron and approximately the strength properties of cast 
carbon steel which it surpasses in yield strength and 
vibration damping capacity at a given strength level. 
Ductile iron may be heat treated by all the usual 

(Continued on page 301) 
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Designing 


Wiring Diagrams 


For Electro-Hydraulic Controls 


The logic of “‘position-pressure-time” elements is offered as a tool 


for use in developing elementary wiring diagrams for control of hydraulic 


circuits. Other steps in a recommended design procedure are described. 


K. B. Rexford, Chief Electrical Engineer 
Tue Hypravutic Press MANUFACTURING Co. 


ONE PROCEDURE in starting the design of an electric 
circuit for the control of a hydraulically powered ma- 
chine is to become thoroughly familiar with the hy- 
draulic circuit through the action of its individual 
components, the sequence of operations of the various 
hydraulic functions and the resulting mechanical ac- 
tion. This information is generally furnished by the 
mechanical and hydraulic designer through a com- 
plete elementary hydraulic circuit diagram and se- 
quence of operations. While it is not necessary in all 
cases for the electrical designer to have a complete 
knowledge of the many auxiliary components in a 
hydraulic circuit, some knowledge is extremely help- 
ful in understanding the complete functioning of the 
machine. 

The design of electrical control involves the consid- 
eration of three basic elements. They are position, 
time and pressure. Their influence on a given operation 
may be direct or indirect and they may be involved 
individually or in combinations of any or all of the 
three. A typical example of this would be the simple 
hydraulic circuit shown in Fig. 1. 

Primarily, the electrical designer is concerned with 
the fact that when solenoid X is energized, the main 
ram A moves to the right. Likewise, when solenoid Y 
is energized, ram A moves to the left. The designer 
then considers how the energizing and de-energizing 
of the solenoids is to be accomplished. The work func- 
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tion of the ram is indicated by its job application and, 
therefore, the introduction of a limit switch (posi- 
tion), pressure switch (pressure) or timer (time) pro- 
vides the proper resulting action. For example, refer- 
ring to Fig. 1, let us assume that ram A is to start from 
position 1, travel to position 2, return to position I and 
stop. Fig. 2 shows an elementary diagram of a circuit 
that would accomplish this action. 

Depressing the “forward” button energizes relay 
CRI through the normally closed “reverse” button and 
limit switch LS-Y. Solenoid X is energized through the 
closing of contacts CR1-3 and ram A moves to the 
right. Solenoid Y is kept de-energized by means of the 
normally closed limit switch LS-X which is held open 
when ram A is to the extreme right or “start” position. 
When relay CRI is energized, the normally closed 
contacts CRI1-2 are opened, holding solenoid Y de- 
energized as ram A moves to the right releasing LS-X. 
When the ram reaches its extreme left position and 
operates normally closed LS-Y, relay CRI is de-ener- 
gized. This de-energizes solenoid X and energizes sole- 
noid Y. The ram returns to the start position, until 
normally closed limit switch LS-X is opened, de- 
energizing solenoid Y. 


Two-Ram System. Let us now add another ram and 
cylinder assembly and set up the following sequence: 
Ram A is to move to the right to position 1: When this 
is completed, ram B moves up to position 2. Ram A 
then exerts increasing pressure against the work. When 
the desired pressure on the work is reached, ram A 
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returns at slow speed to an adjustable position and 
then at full speed to its start position. After ram A has 
completed its cycle, ram B is to move up to position 3, 
hold there for a given time at reduced pressure and 
then return to its start position. The hydraulic circuit 
is shown in Fig. 3. 

As in the first example, we are concerned initially 
with the knowledge that when solenoid X is energized, 
pressure is admitted to ram A moving it to the right, 
and when solenoid Y is energized, ram A moves to the 
left. Similarly the vertical motion of ram B is con- 
trolled through solenoids Z and W. It then becomes a 
problem of properly energizing and de-energizing the 
solenoid valves in proper relation to position, pressure 
and time to accomplish the desired work function. 


The elementary electrical circuit could be as shown 
in Fig. 4. 


Detailed Description. Let us examine these circuits 
in more detail and go through their operation. De- 
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FIG. 1—Simple hydraulic cir- 
cuit used to illustrate influ- 
ence of position-pressure-time 
elements. Two-position  sole- 
noid valve controls movements 
of double-acting 
cylinder. 


hydraulic 


FIG. 2—Elementary wiring di- 
agram designed to control the 
hydraulic circuit in Fig. 1. 
Limit switch LS-X is held open 
by ram in its start position. 


pressing the forward pushbutton energizes relay CRI. 
Contacts R1-1 close, interlocking around the forward 
switch. Contacts R1-2 close, energizing solenoid X 
through the normally closed CR2-5 contacts. Normally 
closed contacts R1-3 open, locking out solenoid Y. Ram 
A now moves to the right until it reaches position 1. 
Note at this point two actions that take place as a re- 
sult of the motion of the ram. 

(1)—Normally closed LS-X is released to energize 
relay CR4. However, contacts CR4-1 which have 
closed are in series with the now-open CR1-3 contacts 
so there is no resulting action. The normally closed 
contacts CR4-3 open, but no action is noted since the 
circuit was open previously. The normally open con- 
tacts CR4-2 close, but no action takes place because 
relay contacts CR3-2 are open. 

(2)—As ram A passes limit switch LS-T, it closes 
the normally open contacts, but relay CR6 does not 
become energized since contacts CRI-3 are open. 

When ram A reaches position 1, it contacts limit 


97 








switch LS-Y, closing the normally open contacts. Relay 
CR2 is now energized through the normally closed 
timer contacts T-2 and the closed contacts on the re- 
verse button. Relay contacts CR2-1 close, by-passing 
limit switch LS-Y. Contacts CR2-2 close, but no action 
results because both relay contacts CR3-2 and limit 
switch LS-W are open. Contacts CR2-3 close, energiz- 
ing solenoid Z through the normally closed relay con- 
tacts CR3-3. Contacts CR2-4 open, locking out the 
circuit in which solenoid W is located. Contacts CR2-5 
open, de-energizing solenoid X. Ram B now moves up 
toward position 2. Note that when this ram leaves the 
bottom position, normally closed limit switch LS-Z is 
allowed to close. No action takes place because the 
circuit is locked out by the open relay contacts CR2-4. 
When ram B reaches position 2, it closes normally 
opened limit switch LS-W. Since relay CR-2 has been 
previously energized and contacts CR2-2 are closed, 
current now flows through the coil of relay CR-3. 


Interlock Circuits. Relay contacts CR3-1 close, but 
relay CR5 will not energize since normally closed relay 
contacts R4-3 are open. Contacts CR3-2 close, com- 
pleting the interlock around limit switch LS-W. Nor- 
mally closed contacts CR3-3 open, de-energizing sole- 
noid Z and contacts CR3-4 close, re-energizing sole- 
noid X. Pressure now builds up on ram A to the setting 
of pressure switch PS. On reaching this pressure, the 
contacts of PS open, de-energizing relay CRI. Relay 
contacts CRI-1 open, breaking the interlock circuit 
around the forward button. Contacts CR1-2 open, de- 
energizing solenoid X. Then, normally closed contacts 
CR1-3 close, energizing solenoid Y through contacts 
CR4-1. 

Note at this point that limit switch LS-T was en- 
gaged on the forward stroke and held closed during 
the balance of the stroke. This action resulted in relay 
CR6 becoming energized when contacts CR1-3 closed. 
Relay contacts CR6-1 close, energizing solenoid T. 
The purpose of this valve is to direct hydraulic pres- 
sure into the pump control, thus reducing the return 
speed of the ram. As the ram rides off the limit switch, 
its contacts open, de-energizing relay CR6 and, in 
turn, solenoid T through contacts CR6-1. The pump 
now returns to full output and the ram to its full speed. 

On reaching the fuli-out position, ram A engages 
limit switch LS-X, opening its normally closed contacts 
and de-energizing relay CR4. Contacts CR4-1 open, 
de-energizing solenoid Y. Contacts CR4-2 open, break- 
ing the interlock circuit around limit switch LS-W. 
Contacts CR4-3 close, energizing relay CR5. With the 
energizing of relay CR5, contacts CR5-1 are closed, 
again admitting current to the coil of solenoid Z. Ram 
B now continues its upward travel until it reaches 

sition 3, and at that point engages limit switch 
LS-R. The closing of normally open contacts LS-R 
energize the timer clutch, which in turn closes timer 
contact T-1, energizing the timer motor. 

After a preset time has elapsed, timer contacts T-1 
open, de-energizing the timer motor. The normally 
closed timer contacts which were closed in the orig- 
inal de-energized or “Reset” position and also in the 
energized or “timing” position, now open in the “timed- 
out” position and in turn de-energize relay CR2. Relay 
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contacts CR2-1 open, preventing the possibility of re- 
closure. Contacts CR2-2 open, de-energizing relay CR3; 
contacts CR2-3 open, de-energizing solenoid Z; and 
contacts CR2-4 close, energizing solenoid W through 
the normally closed limit switch LS-Z. Contacts CR2.5 
close, but have no effect because relay contacts CR1-2 
are now open. The cutting-off of current from relay 
CR8 causes the de-energization of relay CR5 through 
contacts CR3-1. Contacts CR3-2 open, but no action 
results since contacts CR4-2 are now open. Contacts 
CR3-3 close, but again there is no action as contacts 
CR2-3 are open. Contacts CR3-4 open with no effect 
since contacts CRI-2 are open. 

Turning now to the de-energization of relay CR35, 
it is seen that there is no operation that takes place 
upon the opening of contacts CR5-1, because contacts 
CR2-3 are open. Ram B returns to the bottom position, 
and again engages limit switch LS-Z. The opening of 
normally closed limit switch LS-Z de-energizes sole- 
noid W and the system is now back to its initial con- 
dition. Note one additional action that took place as 
ram B was holding at position B for a period of time. 
When the timer was energized, contacts T-3, which are 
open in the de-energized condition, close and cause 
solenoid S$ to become energized. This valve admits 
pilot pressure to the pump control, reducing the ver- 
tical ram pressure. Thus, the ram holds at position 3 
with reduced pressure. When the control times out, 
the contacts T-3 open, de-energizing solenoid S allow- 
ing the pump to return to full pressure. 


Other Requirements. While this particular circuit 
with its resulting action is not intended to cover a 
specific application, it demonstrates the part played 
by the factors of position, time and pressure in system 
operation. The circuit is often further complicated by 
requirements such as manual control of one or more 
of the moving rams; addition of more moving mem- 
bers; fully automatic operation; sequencing of con- 
veyor mechanisms or loading equipment; or switching 
to permit changing from one type of sequence to an- 
other. All of these may be resolved into the same basic 
problems covered above. The only difference is the 
number of elements involved and the function that 
each may have at one or more times during a cycle 
of operation. 

As a designer starts through a design from the first 
step, he generally does not know what additional ele- 
ments will be involved and how they will fit into the 
circuit. Therefore, it requires constant checking back 
on previous work to see if the next step involves any 
previous action and if so, what should be done. For 
example, referring to Fig. 4, all that was needed to 
accomplish the first step of the operation was the 
circuit shown in Fig. 5. In the next step, it is found 
necessary to de-energize solenoid X, allowing the 
blocked center valve to hold ram A in position while 
ram B is moved up to position 2. The CRI relay cir- 
cuit cannot be disturbed or the starting control would 
be lost. Therefore, the solenoid circuit is opened 
through another element. This is a pair of normally 
closed contacts on relay CR2, which is now energized 
as a result of the closing of limit switch LS-Y by ram 
A in position 1. Note that a pair of contacts on relay 
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FIG. 3—Two-ram hydraulic 
circuit is somewhat more com- 
plex than diagram presented 
in Fig. 1. However, design pro- 
cedures followed in developing 
electrical system are similar. 





problem 





So 


FIG. 4—Elementary wiring di- 
agram for hydraulic system 
in Fig. 3. All three of the basic 
elements of position, pressure 
and time are involved here as 
indicated respectively by limit 
switches, pressure switch PS 
and timer T. 
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CR2 are also used to energize solenoid Z. The circuit 
now appears as in Fig. 6. 

After ram B has reached position 2, it is to be 
stopped and held through its blocked center valve, 
while pressure is built up on ram A. This means sole- 
noid Z is to be de-energized and solenoid X re-ener- 
gized. Again, the designer is faced with a similar 
problem. He cannot interfere with the CR2 circuit, 
as it must be used to indicate that ram A is at position 
1 and to de-energize relay CR2 through a time func- 
tion later in the sequence. Therefore, a third relay is 
introduced. This is relay CR3, which is energized by 
limit switch LS-W, operated by ram B in position 2. A 
pair of normally open contacts on relay CR3 is then 
used to close and re-energize solenoid X and to ini- 
tiate the application of pressure to ram A. When a 
predetermined pressure is built on the work by ram 
A, a set of normally closed pressure switch contacts 
opens. Now, the CRI circuit can be interrupted since 
we are finished with the forward work function of 
ram A. A set of normally closed contacts on relay CR3 
open, de-energizing solenoid Z. The present version 
of the circuit is given in Fig. 7. 

This general procedure continues through the bal- 
ance of the development of the circuit, with two basic 
questions being asked at each step. These are: 

(a) What is required to accomplish the next im- 
mediate step in the sequence of control? 

(b) How does this step effect the balance of the 
previously designed circuit. 


Common Features. Attention should be brought to 
a few features, used repeatedly in electrical circuit de- 
sign, that appear in this particular design as follows: 

1—The “Interlock” is employed here at five different 
points. Basically it is used to hold a circuit energized 
after it has been initially energized by a momentary 
contact. Note a slight variation from the single contact 
interlock in the interlock circuit around limit switch 
LS-W. Here, normally closed relay contact CR4 holds 
the interlock open, since relay CR4 is energized until 
ram A returns to its initial position. Then ram B can 
move off LS-W without de-energizing relay CR3 and 
in turn energizing solenoid Z. 

2—The contacts of the reverse switch are so located 
in the control circuits as to immediately reverse both 
rams to their start position, regardless of their prog- 
ress in the cycle. 

3—The use of solenoid valve T to place the pump on 
part stroke, starting at an adjustable position of limit 
switch LS-T on the return stroke of ram A. This slows 
the speed of ram A on breaking away from the work. 

4—The use of solenoid valve S to put the pump on 
low pressure during the timed holding cycle of ram B. 


Sequence Check. It is helpful to the circuit designer 
to write a detailed sequence of operation. Probably 
the greatest advantage of such a list is in checking 
the accuracy of the sequencing through a given oper- 
ation. An example of a sequence description might be 
given with reference to Fig. 7. 

(1). Depress the forward button, energizing relay 

CR1. ( Note that the relay contacts on CRI are 
numbered CRI-1, CR1-2, CR1-3 and CR1-4 as 
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they are located from left to right across the 
relay. ) 
(A). Relay CRl—energized. 

(A-1). Normally open contact CRI-] 
closes, interlocking around the for- 
ward button. 

(A-2). Normally open contact CRI1-2 
closes, energizing solenoid X, 

(A-3). Normally closed contact CRI-3 
opens, locking out solenoid Y at 
this time. 

(A-4). Normally open contact CR1-4—not 
used. 

(2). Ram A moves to right. 
(A). Releasing normally closed limit switch 

LS-X which energizes relay CR4. 

(B). Relay CR4 energized. 


(B-1). Normally open contact CR4-] 
closes. 

(B-2). Normally closed contact CR4-2 
opens. 

(B-3). Normally closed contact CR4-3 
opens. 

(B-4). Normally open contact CR4-4—not 
used. 


(3).Ram A reaches position 1, 
switch LS-Y. 
(A). Normally open limit switch LS-Y is 
closed, energizing relay CR2 
(B). Relay CR2 energized. 
(B-1). Normally open 


operating limit 


CR2-1 


contact 


closes interlocking limit switch 
LS-Y. 

(B-2). Normally open contact CR2-2 
closes. 

(B-3). Normally open contact CR2-3 


closes, energizing solenoid Z. 
(B-4). Normally closed contact CR2-4 
opens at this time, locking out 
solenoid W. 
(B-5). Normally closed contact CR2-5 
opens, de-energizing solenoid X. 
In place of a written sequence, the designer might 
prepare the data in the form of a block diagram. This 
would give the operation of each element in the cir- 
cuit, showing its function relative to the cycle proce- 
dure, as the various operations develop. Such a dia- 
gram is shown in Fig. 8, and is based on the circuit 
in Fig. 4. 


Safety Considerations. Either during or at the com- 
pletion of the design of a circuit that will satisfy the 
conditions of performing certain functions in an oper- 
ating cycle, it is important to consider the safety of 
both the personnel and machine. While materials and 
design of components play an important part in this 
phase of design, we will consider only the application 
of safety features to the machine and their place in 
the circuit. 

The first safety check should be made on the means 
for starting or initiating the cycle. In the case of a 
press or machine with a closing clamp, it may be nec- 
essary to require the operator to use both hands on 
dual starting buttons. It may be further required that 
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he keep his hands on the forward buttons until the 
clamp is closed to the point that he no longer can 
move his hands to a position between the clamping 
parts. Such safety provisions are neither practical or 
necessary when the complete closing of a safety gate 
starts the cycle or where the cycle start button is lo- 
cated such that the operator does not have access to 
the press or machine. It is advisable in many cases to 
require the operator to release the forward button, 
allowing it to return to its initial position before the 
next cycle can be started. This can be accomplished 
by using the normally closed contacts of the cycle 
start button or buttons in an auxiliary circuit. 

Stopping or reversing the cycle involves safety con- 
siderations also. In all cases, provisions should be 
made to stop or reverse the moving ram. Where more 
than one operator is involved, each should have access 
to the control of this function. Usually, the reversing 
of the ram is more expedient in emergencies, although 
there may be conditions where only stopping the ram 
would be advisable. In cases where the cycle has ad- 
vanced to a certain point, it may be necessary for 
safety reasons to lock out the reversing action until a 
later time in the cycle. This is accomplished by in- 
corporating an interlock circuit around the reverse 
button. 


Indicating Lights 

The use of indicating lights in various phases of a 
circuit, not only are a convenience but also lend them- 
selves to promoting safety. Indicating lights may be 
incorporated to give information on conditions such 
as motor running; control power on; excessive oil 
temperature; heating chamber power on; unsafe oper- 
ation and number of the step being performed in a 
sequencing control. 

When using limit switches in a circuit where posi- 
tion is to be indicated, a check should always be made 
to determine the resulting action if the switch remains 
in its operated position. One safeguard is the use of 
both normally open and normally closed contacts. In 
many cases, the energizing of a relay from the oper- 
ation of the limit switch will provide an effective safe- 
guard. 

Another consideration is the interlocking of motors. 
Often there are oil-cooling pumps, lubricating pumps 
and pilot pressure pumps being driven in conjunc- 
tion with the main drive motor or motors. It is gen- 
erally necessary to start the auxiliary motors before 
the main drive motors. Therefore, interlock contacts 
from the auxiliary motor starters should be placed in 
the main motor start circuit. In stopping, it may be 
necessary to retain the pilot pressure until the main 
drive motors have come to a complete stop. For this, 
a time delay can be used to delay the stopping of the 
pilot motor. When large motors (200-400 hp) are em- 
ployed, it may not prove practical to start more than 
one at the same time. The necessary sequencing may 
be provided by using an auxiliary normally open con- 
tact in the run circuit of each magnetic reduced-volt- 
age starter to start the next motor. 

For safety, circuits should be so designed that motors 
will not restart automatically or control become ener- 
gized should the electrical power return after a power 
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CRI-2 Solenoid X 


step | FIG. 5—The example in Fig. 3 re- 
quires only this simple circuit. But as design 
progressed, it was found necessary to add ele- 
ments as will be seen in following diagrams. 


CRI-1 


Solenoid Z 


Solenoid X 





step 2 FIG. 6—In the development of the 
elementary wiring diagram, contacts CR2-5 
in the circuit of solenoid X have been added 
to hold ram A, Fig. 3, in position while ram 
B is being moved up. 


Solenoid Z 


Solenoid X 





step 3 FIG. 7—It is now necessary to en- 


ergize solenoid X and de-energize solenoid Z. 
However, the CR2 circuit cannot be disturbed 
so it is necessary to add relay CR3. 
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failure. Sometimes, a combination of hydraulic and 
electrical safety features are called for as in the closing 
of a clamp. Where the clamping area is accessible to 
the operator, it is important to guard against possible 
electrical failure which might close the clamp without 
proper operation of starting means. To assist in the 
protection, the addition of a manually operated two- 
way valve is desirable. In the normal unoperated posi- 
tion of the valve, clamping pressure is by-passed. As 
the valve is closed by the operator, pressure is admit- 
ted to the clamp ram. At the same time a limit switch 
contact is closed locking-in the hydraulic circuit, allow- 
ing the operator to remove his hands while the cycle 
proceeds normally. 

As the electrical designer becomes more acquainted 
with hydraulic circuits, he notes that they are quite 
similar to electrical circuits and that the methods of 
analysis for one can generally be used for the other. 
For example, the use of a choke valve in a hydraulic 
pilot circuit can become an effective timer for the 
operations of a valve. Also, the electrical designer can 
often take advantage of hydraulic or mechanical pump 
controls for volume or pressure to accomplish many 
press actions. The placement and function of solenoid- 
operated valves in a hydraulic circuit is of importance 
to the electrical engineer. For example, just reversing 
the spring and solenoid on a single-solenoid, spring- 
return valve may save the electrical designer consid- 
erable work. A note of caution should be inserted here 
on the use of single-solenoid valves. Clamping of a 
hydraulic ram should not be maintained through the 
spring action of a valve. Double-solenoid valves should 
be used to insure positive action. Similarly, the mechan- 
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ical design of cams or other devices for the operation 
of limit switches should be of concern to the electrica] 
man. For example, if a cam can be designed to hold a 
limit switch closed long enough, a holding circuit might 
be made unnecessary. 


By way of summary, the following procedure is sug. 
gested to guide the electrical designer in the prepara- 
tion of a diagram for control of a hydraulic circuit: 


(A)—Become thoroughly acquainted with the me. 
chanical and hydraulic operations required to perform 
each particular machine function. 


(B)—Go over the sequence of operations with the 
hydraulic and mechanical designers. Many times, a 
small change may greatly reduce the complexity of 
both the hydraulic or electrical circuits. 


(C)—Start with the first operation and go through 
step-by-step, considering the three basic principles— 
position, pressure and time. 


(D)—Write a detailed sequence of operation to check 
the design, especially for sequencing. 

(E)—Check for points that involve safety of oper- 
ation. 


(F)—Check features of design from a cost stand- 
point. 


(G)—Complete the entire electrical drawing, in- 
cluding power and protection, especially where inter- 
locking between power and control is indicated. 


@ @ e To secure one reprint copy ithout charge 
-ircle No. 128 on card in the Reader Inquiry Facility, page 23° 
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EDITOR’S NOTE: This review by 
Dr. Berberich is reprinted by 
permission from the book, “Dielee- 
tric Materials and Their Applica- 
tions,” edited by Prof. A. R. von 
Hippel, to be published jointly by 
the Technology Press and John 
Wiley & Sons, Ine. 


Dielectric Materials 


The effects of heat and of corona cause the greatest trouble. 


The mechanisms of deterioration under these and other conditions are 


reviewed and test data are analyzed in relation to design requirements. 


L. J. Berberich, Liaison Engineering Department 
WESTINGHOUSE ELECTRIC CORPORATION 


Most INSULATING MATERIALS gradually deteriorate 
when subjected to elevated temperatures. In solids, this 
deterioration usually manifests itself as a gradual de- 
struction of mechanical properties which eventually 
results in a disturbance of the physical integrity of the 
material and finally electrical failure. In liquids, 
changes usually take place in physical and chemical 
properties which eventually make it impossible for the 
liquid to perform its original intended function. 

In some materials, such as petroleum oils, rubber, 
and some varnishes the presence of oxygen markedly 
accelerates the rate of deterioration. Shelton and Cox 
(1)* for example, show that oxidation has a marked 
effect on the physical properties of both natural and 
synthetic rubbers. Oxidation is responsible for most of 
the deterioration usually observed in transformer oils. 
In other materials, such as cellulose, asbestos, and mica, 
oxidation plays only a minor role and thermal degrada- 
tion, sometimes referred to as pyrolysis, plays a major 
role. 

For example, Muscovite mica loses its water of crys- 
tallization gradually in the region of 600-700 C. Its orig- 
inal tough character is lost thereby and it finally is re- 
duced to a powder. A similar fate befalls chrysotile as- 
bestos in the temperature region of 300-400 C. In 
neither case does the presence or absence of oxygen 
influence the results. This is also true to a limited extent 


*TItalic numerals in parentheses apply to Cited References at end of article. 
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of cellulosic materials, especially at the higher tem- 
peratures. 

Cellulosic papers have found so many important ap- 
plications in this field that their rate of deterioration 
with temperature has been carefully studied. Dakin 
(2) and others have pointed out that the deterioration 
of most materials follows the chemical rate laws and 
that when the logarithm of life, usually indicated by 
changes in some physical or mechanical property, is 
plotted against the reciprocal of the absolute tempera- 
ture, a straight line results. 

That this is true for several varieties of paper is 
shown by the tensile strength curves at the left of Fig. 1. 
The two curves show the time required to reduce the 
tensile strength to 70 and 20 per cent, respectively, of 
its original value as a function of the reciprocal of the 
absolute temperature. It is interesting to note that the 
logarithm of life of askarel-impregnated capacitors also 
shows a similar straight-line relationship with the re- 
ciprocal of the absolute temperature. Such a relation- 
ship, although not always valid over wide ranges of 
temperatures, is convenient in extrapolation of data to 
higher and lower temperatures. 

It is well known in the field of capacitor dielectrics 
that when cellulosic materials break down thermally, 
the products formed are HzO, CO, and CO. The proc- 
ess of evolution goes on until finally only a black car- 
bonaceous residue remains which possesses no physical 
strength. The curves at the right of Fig. 1 (3) show 
that the logarithm of the time required to generate a 
fixed amount of gaseous products from paper is also 
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FIG. 1—Comparision of temperature de- 
pendence of gas evolution rate with that 
for tensile strength reduction for paper (gas 
evolution data from Murphy). (3) 


linearly related to the reciprocal of the absolute tem- 
perature. 

The tensile strength curves and the gas evolution 
curves are both straight lines and are parallel to each 
other. This provides strong evidence that both follow 
the same laws and that tensile strength reduction is 
caused by the thermal breakdown of the cellulose mole- 
cule. It should be noted that all these test data were 
obtained in the absence of oxygen and hence oxidation 
played no role in these results. 

Some data showing the effect of aging in air as com- 
pared with aging in a sealed vessel containing nitrogen 
are shown in Figs. 2 and 3. The first shows that at 120 
C the rate of deterioration of the rope paper, usually 
used as a backing material for mica tape, is more rapid 
when sealed in nitrogen than when exposed to air. This 
indicates that at this temperature, oxidation plays a 
negligible role and that the products of thermal degra- 
dation accelerate the rate of deterioration. Water and 
other products of deterioration are trapped in the sealed 
tube, and it has been shown that moisture, in particular, 
has a pronounced effect on cellulose deterioration. (4) 

If tests had been made in nitrogen under conditions 
where the products were continually swept out, no 
appreciable differences would have been observed at 
120 C between test results in air and nitrogen. At tem- 
peratures of 100 C and lower, oxidation does play a 
role and therefore cannot be completely neglected. 

All materials, however, do not show a behavior sim- 
ilar to cellulose when aged in a nitrogen-filled sealed 
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enclosure. Fig. 3 shows, for example, that the sya 
thetic acrylonitrile fiber known as Orlon is practically 
unaffected by 14 weeks of aging in nitrogen at 150 C, 
When, on the other hand, the same fiber is aged in air, 
a pronounced reduction in tensile properties was ob. 
served. 

This indicates that with Orlon, in contrast to celly- 
lose, oxidation plays a major role in elevated tempera- 
ture aging. It should be noted, however, that the rate 
of deterioration of Orlon, even in the presence of air, 
is considerably lower than that of rope paper. 

Fortunately, not all materials behave like cellulose 
in a nitrogen-sealed system. It has been shown (5, 6) 
that significant benefits in life may be derived by seal- 
ing a phenolic-impregnated asbestos Class B insulation 
system in nitrogen. It should be clear, therefore, that 
the medium in which the insulation is placed may play 
an important role so far as its life at elevated tempera- 
tures is concerned. The favorable aging behavior of 
some materials in nitrogen has prompted the construc- 
tion of more and more equipment sealed in tanks filled 
with this gas. 

Much of the extensive work on thermal aging of ma- 
terials has taught us that failure does not take place 
suddenly when a certain critical temperature has been 
reached but that it fails gradually at an increasing rate 
with temperature. (2) It has also been learned that in- 
sulation life is subject to marked variations and that 
statistical studies are often necessary to obtain reliable 
information. 

Fig. 4 gives some data on the thermal endurance of 
silicone varnishes as compared with organic varnishes, 
Variations are partly due to variation in materials 
tested and partly due to inherent variations in test re- 
sults of this type. The samples for these tests consisted 
of 7-mil heat-cleaned fiber-glass cloth treated with two 
applications of each of the varnishes investigated. The 
aging tests were carried out in circulating air ovens and 
the samples were removed periodically and a dielectric 
strength test made. The varnish sample was considered 
to have failed when the dielectric strength had dete- 
riorated to a point equal to 50 per cent of the original 
value. 

Organic varnishes investigated included oil-modified 
alkyds, phenolics, and combination of these two. The 
silicone varnishes tested consisted of the commonly 
used normal impregnating varnishes. 

An investigation was also made on Class B- and Class 
H-insulated motors in which the resistance to moisture, 
as determined by insulation resistance measurements 
after humidification, was used as the test criterion. This 
test program, described in detail in a published paper 
(7), consisted of operating the motors in temperature 
cycles. Space does not permit the discussion of further 
test details, but it is interesting to note that the motor 
test results fall into the same range with the results of 
the tests on the varnish samples applied to glass cloth. 


Materials 


This is not surprising since the failure of the varnishes 
used with mica and fiber-glass materials usually deter- 
mines the failure of the composite materials in dry-type 
apparatus. In general, the destruction of the varnish 
film not only makes the insulation more vulnerable to 
vibration, shock and other mechanical forces, but it also 
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facilitates the entry ot moisture, oil and dirt which can 
accelerate final breakdown. 

The data of Fig. 4 also show that the silicone var- 
nishes have about 100 C advantage over the conven- 
tional organic varnishes for the same thermal life. Thus, 
the markedly superior thermal stability of Class H in- 
sulation, now based largely on silicones, is indicated. As 
new materials are developed, further improvements in 
thermal stability can be expected. Fluorocarbon liquids, 
and solids such as Teflon, were mentioned earlier. 
These, together with a fluorocarbon rubber, promise to 
have even more thermal stability than silicones. How- 
ever, these materials will probably not be used in large 
volumes until better techniques of applying them have 
been developed and their present high cost reduced. 
Chemical history is replete, however, with price reduc- 
tions of this kind. 
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FIG. 2—Deterioration of American rope 
paper on heating at elevated temperatures. 


Effects of Corona Discharges 

Corona and similar gaseous electric discharges are 
the result of exceeding the dielectric strength of air or 
other gas with the result that electrons and other ions 
are produced in copious quantities. When these dis- 
charges occur in air, ozone and the several oxides of 
nitrogen are produced. Ozone is a powerful oxidizing 
agent and therefore chemically attacks most organic 
materials. The oxides of nitrogen in the presence of 
some moisture can lead to the formation of nitric and 
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FIG. 3—Effect of aging at 150 C on rope 
paper and Orlon. A—Orlon in No (sealed 
tube); B—Orlon in open air; C—Rope 
paper in open air; D—Rope paper in No 
(sealed tube). 





nitrous acids which will corrode metals and embrittle 
cellulose and other organic materials. 

Corona discharges can also have a physical effect. At 
sufficiently high voltage stresses high-velocity electrons 
and ions can produce an erosive effect not only on or- 
ganic materials, but even on glass and ceramics. A com- 
prehensive study of the effect of corona discharges on 
polyethylene has been made in England in recent years. 
(8) These tests have shown that discharges in voids, 
with limited access to oxygen, cause a slow erosion at 
the polyethylene surface, and that eventually semi- 
carbonized channels are formed and breakdown fol- 
lows immediately. In these tests the physical effect pre- 
dominated since ozone could not form except in limited 
quantities. 

Even in the presence of some oxygen the physical 
effect appears to predominate, particularly at high volt- 
age stresses where the velocities of the ions are high. 
This appears to be borne out by the data shown in Fig. 
5 obtained by Perkins and Brodhun. (9) These data 
were obtained in air by applying 0.25 in. diam elec- 
trodes to films of the various materials listed. Under all 
test voltage conditions there were discharges at the 
edges of the electrodes and the severity of the dis- 
charges increased with voltage. It is quite obvious that 
polyethylene, Teflon and varnished cambric are all 
strongly affected by the discharges, in that the dielectric 
strength decreased markedly with time for these ma- 
terials. The fiber glass-mica combination, however, was 
substantially unaffected by the discharges and this is 
one of the reasons why mica is used in high-voltage 
machine insulation. 

Evidence that this effect on Teflon and the organic 
materials is due to the erosive effect of the high-velocity 
ions in the discharge was obtained by the finding that 
the effect persisted when tests were made in inert gase- 
ous atmosphere. The effect, however, disappeared 
when tests were made under oil which eliminated the 
discharges. 
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Gaseous electric discharges also have a pronounced 
effect on liquid dielectrics. When petroleum oils are 
disintegrated by electric discharges (10) the products 
of decomposition are largely hydrogen, some hydro- 
carbon gases and liquids, and a wax-like solid product 
whose structure has never been completely determined. 
If such discharges occur in an oil-impregnated cable, 
capacitor, or transformer, the gases formed will bring 
about spreading of the discharges and eventual destruc- 
lion of the insulation. The solid product formed, often 
referred to as x-wax, will also increase the dielectric 
losses in the oil, which in the case of a high voltage 
cable or capacitor, can lead to cumulative heating and 
finally to an electrical failure. 

This discussion, therefore, indicates that if voids are 
present in an insulation component, a gaseous electric 
discharge will occur, provided the voltage stress on the 
void is sufficiently high to exceed the breakdown 
strength of the gas in the void space. These gaseous 
electric discharges may have a physical and chemical 
effect either of which, if continued for a long enough 
time at sufficiently high intensities, may result in the 
ultimate destruction of certain materials. Unfortu- 
nately, voids cannot be completely eliminated in all 
types of insulation, for example, in high-voltage gener- 
ator coils. In these cases, materials like mica and fiber 
glass are used because of their resistance to corona 
discharges. 


Summary of Deteriorating Influences 


Most all of the commonly used organic insulating 
materials are subject to deterioration in normal use. 
Of the deteriorating influences normally encountered, 
the effects of heat or temperature and the effects of 
corona or gaseous electric discharges are the more 
important. 

Materials differ widely in their thermal stability be- 
havior. The rate of deterioration of some, like rubber 
and petroleum oils, is strongly affected by the presence 
of oxygen, while the rate for others, like mica, asbestos 
and, to a lesser extent, cellulose, is practically unaf- 
fected by oxygen. Cellulosic materials deteriorate more 
rapidly when aged in a nitrogen-filled sealed container 
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FIG. 4—Thermal endurance of silicone 
varnishes compared with organic varnishes 
(Dow Corning and Westinghouse data). 





than in open air. This is true because the products of 
deterioration accelerate further deterioration in a sealed 
tube where they cannot escape. Other materials, how- 
ever, show favorable life characteristics in nitrogen. 

Dry-type as well as oil-impregnated apparatus sealed 
in nitrogen therefore appear to be destined for an im- 
portant future. The present Class H insulation is largely 
designed around the silicones and evidence is presented 
that the silicone varnishes have about 100 C thermal 
advantage over conventional organic varnishes. The 
fluorocarbon resins have also entered the picture and 
offer promise of being even more stable thermally than 
the silicones. 

Corona discharges have a physical as well as chem- 
ical effect on most organic materials. The physical ef- 
fect, which appears to be caused by the erosive effect 
of high velocity ions, is quite pronounced in most var- 
nishes, oils and resins. It is somewhat surprising that 
the fluorocarbon resin Teflon is attacked almost as 
readily as its hydrocarbon analogue, polyethylene. 
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Mica, glass and other inorganic materials are not seri- 
ously affected, but even these may be affected when the 
discharge is of sufficient intensity to produce high tem- 

ratures. Hence, in apparatus where voids and the 
corona discharges which usually take place in them 
cannot be eliminated, the more resistant inorganic ma- 
terials must be used. 

The chemical effects of corona discharges are im- 

rtant only where air is available to form ozone and 
the several oxides of nitrogen. Ozone is a powerful oxi- 
dizing agent which has marked effect on cellulose, var- 
nishes and other organic materials. The oxides of ni- 
trogen in the presence of moisture can form corrosive 
acidic products. It is apparent, therefore, that every 
attempt should be made to design apparatus so that not 
only the internal discharges but also the external dis- 
charges are held to a minimum. Ooc 
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International Standards for Plastics 


INCREASING APPLICATION of interna- 
tional standards to plastics was urged 
by Dr. Gordon M. Kline, Chief, Di- 
vision of Organic and Fibrous Mate- 
rials, National Bureau of Standards, 
speaking before the Sixth Annual 
Conference of the Society of the Plas- 
tics Industry, Cleveland, June 8. The 
United States, Dr. Kline said, which 
produces more than half of the 
world’s supply of plastics and exports 
a greater tonnage than any other 
country, has a vital interest in coop- 
erating in the preparation of these in- 
ternational standards. 

The International Standardization 
Organization has_ set up Technical 
Committee 61 on Plastics to prepare 
standard testing methods for interna- 
tional use. This committee has held 
three meetings: 1951 in New York; 
1952 in Turin, Italy; 1953 in Stock- 
holm. The next meeting is to be held 
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in Brighton, England, in October 
1954. Twelve countries were repre- 
sented at the Stockholm meeting by 
58 delegates, six from the United 
States. 

Six Draft Proposals of testing meth- 
ods were approved at Stockholm. 
These methods of test pertain to the 
determination of water absorption, 
apparent densities of molding pow- 
ders (pourable and non-pourable from 
a funnel), acetone-soluble matter of 
phenolic moldings, flexural strength 
properties, and temperature of deflec- 
tion under load. These properties are 
quite commonly included in specifica- 
tions for molding compounds and 
plastics materials and were among the 
first to be covered in the work on 
standardization of testing methods by 
ASTM Committees D-9 and D-20. 

Progress was made, Dr. Kline re- 
ported further, on the international 


standardization of test methods for 
many other properties, of standard 
laboratory atmospheres and _ condi- 
tioning procedures for use in testing, 
and of nomenclature and listing of 
equivalent terms in various languages. 
Some of the other properties for 
which the Working Groups of ISO/ 
TC 61 are drafting propused interna- 
tional methods of test are methanol 
soluble matter of polystyrene; per- 
centage of free phenol, free ammonia, 
chlorides, and pH of water extract of 
phenolic moldings; tensile properties; 
flammability; impact strength; and 
flow properties. 

The American Standards Associa- 
tion is the Secretariat for ISO/TC 61 
on Plastics and, in collaboration with 
ASTM Committee D-20, is responsi- 
ble for scheduling and conducting the 
work of the plastics committee. 

ooo 
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Miultiple- 
Function 
Spring-Type 


Fasteners 


Self-retaining spring tension 

locking fastener principle has been 

made a part of the component being held, 
thus reducing the number of parts and 
speeding up assembly and disassembly 
time. Applications are illustrated in 
electronic products, lighting 


equipment and home appliances. 


DEVELOPED TO MEET the steadily increasing need for 
greater economies in mass production, the job-engi- 
neered, spring-tension fastener which provides a multi- 
plicity of functions has become a prime factor in the 
assembly of radios, television receivers, appliances and 
a wide variety of other electrically operated products. 
As the manufacture of these products frequently de- 
mands assembly of components within strictly confined 
areas, the specification of fasteners that will perform 
more than one job not only will help to create a more 
efficient product but will bring about substantial reduc- 
tions in overall production costs. These savings are re- 
flected in the elimination of much costly production 
equipment and extra parts, in reductions in assembly 
time and materials handling, and in the removal of man- 
power from assembly operations which multiple-func- 
tioning fasteners render unnecessary. 
Multiple-functioning “Speed Nut” brand fasteners, 
Fig. 1, developed by Cleveland's Tinnerman Products, 
Inc., have thus far found their widest range of applica- 
tion in the assembly of electronic products. Made of 
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high quality spring steel, these thin-gage fasteners are 
light in weight, self-locking, easy to apply and low in 
cost. 

Most Tinnerman multiple-functioning fasteners are 
merely pressed over, or clipped to, panels, chassis and 
other parts where they retain themselves under spring 
tension for positive, vibration-proof attachments. In 
many cases, assembly and materials handling time is 
reduced 50 per cent or more owing to this self-retaining 
feature. 

The elimination of the need for upsetting or torquing 
operations saves the user the cost of this production 
equipment and makes these snap-on fasteners particu- 
larly desirable for the hard-to-reach locations found in 
many electrical components. Frequently, a Tinnerman 
fastener will be designed especially for blind attach- 
ment from just one side of a chassis or panel. Owing to 
the fastener’s design and spring principle, all that is re- 
quired for a firm attachment is a mounting hole and a 
cut-out or a panel edge to which the fastener can be ap- 
plied by hand without the use of lock washers or any 
other auxiliary parts. 

The basic design, Fig. 2, consists of two opposing 
arched prongs on the fastener which force themselves 
against the root of an inserted screw for an inward 
thread lock. Another force exerted is an arched spring 
lock, created by the compression of the arched prongs 
and the spring steel base of the fastener after it has been 
tightened. These combined forces produce a strong up- 
ward and inward thrust against the screw threads, 
thereby providing positive resistance to vibration 
loosening. 

A variation of this basic design is the push-on im- 
pression, which permits instant attachment of the 
fastener to rivets, tubing studs and other unthreaded 
projections. The push-on impression is similar to the 
basic Speed Nut impression except that its sheared 
spring prongs provide a positive bite into smooth parts, 
including chrome finishes. These impressions are avail- 
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FIG. 1—Photographed here are a 
representative group of multiple- 
functioning spring-tension fasten- 
ers applied in the assembly of a 
variety of electrically operated and 
electronic products. These fasteners 
enable designers to achieve signifi- 
cant reductions in overall pro- 
duction costs through simplified 
assembly and greatly reduced mate- 
rials handling and assembly time. 
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FIG. 2 (See drawings opposite )— 
Self-retaining spring tension lock- 
ing principle of Tinnerman “Speed 
Nuts.” 


able for use on various shapes of studs. (See page 112) 

Another variation of the spring-tension fastening 
principle is a special lip-and-catch impression employed 
primarily to secure the fasteners to radio and television 
set chassis and to other flat surfaces. Small spring pro- 
jections on the underside of fasteners equipped with 
this impression are merely inserted into cut-outs on 
panels or chassis where they hold the fastener and any 
other assembled part in firm, vibration-proof position. 
Other applications of the spring-tension principle are 


found in fasteners with spring-retaining legs, barbed 
panel clips, and specially engineered embossments. 
The ever-widening field of electronics consistently 
provides the most applications for fasteners which offer 
a multiplicity of functions. In radio and television man- 
ufacture, for example, the fastener which can do more 
than one job is always given top consideration as hun- 
dreds of components are assembled in closely confined 
areas and space is at a premium. Some examples in 
these and other fields follow. ooa0 


wire-retatning clip snaps on 


WaLiace T. Rouse, Product Engineer 
James Manufacturing Co. 
Independence, Kans. 


Cost savincs have been achieved through 
the application of a wire-retaining “Speed 
Clip” fastener in the assembly of electric 
dishwashers. Designed to accommodate 
one to several insulated wires, this clip 
is simply pressed over the flange of an 
interior structural member of the appli- 
ance where sheared barbs on the fas- 
tener’s retaining leg bite into the sheet 
metal for permanent, vibration-proof 
attachment. 

The clip’s wire-retaining portion has a 
turned-up leg to facilitate insertion of 
the wires before or after attachment. 
There are no mounting holes required, 
so the attachment can be made at any 
convenient location which will position 
the wires away from high heat areas to 
prevent deterioration of insulation. 

This spring-type fastener replaced a 


standard clamp, a special nut and a 
sheet metal screw. It also eliminated the 
need for a mounting hole. The result: a 


faster, easier installation at lower cost 
through reduction of parts and materials 
- handling. D3 
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television receiver applications 


attaching i-f cans 


JacguEs NALBATIAN, Mechanical Engineer 
General Electric Co., Syracuse, N. Y. 


AN EXAMPLE of the application of mul- 
tiple function fasteners is found in 
attaching i-f cans to the chassis of tele- 
vision sets. This operation was formerly 
accomplished in two ways. 

The first method was to rivet spade 
bolts to the can and secure it to the 
chassis by driving nuts from the under- 
side. The method was effective enough, 
but it was slow, costly, and troublesome 
when i-f cans needed servicing or replace- 
ment. An alternate method employed 
special spring clips which were riveted to 
the can, and permitted faster installation 
as the assembly could be snapped quickly 





in place on the chassis. The cost of 
riveting and handling, however, was still 
present. 

In a move to further simplify this 
operation, a Tinnerman “Speed Clip” was 
adopted which is self-retained to the can 
through an attaching means unique with 
the line. The clips are snapped by hand 
into cut-outs on both sides of the can 
where they are held in position through 
the spring action of small retaining 
fingers. The assembly is then pressed 
into mounting holes on the chassis where 
the clips’ spring retaining fingers com- 
press for clearance and spring out to a 
locked position when the can is seated, 
making a positive, vibration-proof at- 
tachment. 

Besides allowing this assembly opera- 
tion to be accomplished easier, faster, 
and at much less cost, these fasteners 
permit i-f cans to be removed quickly 
for service by simply compressing the 
spring steel fingers. 


coil form fastener 


H. T. Eaton, Supervisor of Coil Engineering 
General Electric Co. 


Another case where benefits were 
achieved through the use of multiple- 
functioning, spring-tension fasteners is 
pointed up by a fastener developed es- 
pecially to overcome assembly bottle- 
necks and other trouble spots encounter- 
ed with standard coil form fasteners. Af- 
ter insertion of the coil forms into i-f cans 
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where they were tuned by turning their 
slotted cores or slugs with a screw driver, 
it was found that the coil forms formerly 
used in this application were frequently 
unable to provide the controlled torque 
values required for properly adjusting and 
firmly holding the tuning slugs. When the 
torque was too high, the soft iron cores 
were frequently damaged and would have 
to be replaced. When too low, the unit 
would be out of adjustment after a short 
time. 

Tinnerman’s new coil form fastener 
overcomes these problems with long ten- 
sioning fingers that reach down inside the 
core and bear against the tensioning 
screw. This design provides for greater 
resiliency and more easily controlled 
tension. Moreover, it prevents cocking 
of the slug. 

The spring-tension fastener snaps in 
place by hand and is self-retained. The 
coil form is then pressed into the fastener 
and held by four barbs that prevent 
loosening under the most severe vibra- 
tion. A special thread-engaging impres- 
sion in the top of the fastener is then 


TOP AND BOTTOM VIEWS OF 
COIL FORM FASTENER 
































“Speed Clip” 


2.001 
0.281 + 9.001 


dia coil form 


Moterial: spring stee/-heat treated-OOI! thick 





in position to receive the adjusting screw 


of the tuning slug or core. Assembled 
in this manner, the slugs or cores can be 
turned easily to any desired adjustment 
and held firmly for long service life. 
Additional functional advantages 
offered by this new coil form fastener 
are: 1. Four widely spaced mounting feet 
on the fastener provide greater stability 
of installation. Long and resilient to ac- 
commodate a wide range of panel thick- 
nesses, they provide a shock cushion and 
hold the coil form in perpendicular align- 
ment with the chassis. 2. The broad 
retaining legs snap over panel edges as 
the fastener is mounted to the can. The 
wide contact areas, which also contribute 
to stability of assembly, are located in 
proper relation to the mounting legs to 
assure vibration-proof, trouble-free serv- 
ice. 3. A new, low profile permits greater 
depth of adjustment as the tensioning 
fingers are enclosed within the coil form 
assembly. Tuning slugs can be adjusted 
three to five turns farther. oOo0g 


4-40 machine screw 
torque 2-5 in. oz 
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H. E. Cossin, Manager of Cabinet Design 
Nash-Kelvinator Corporation, Detroit 


IN PLANNING a line of electric ranges, 
one proolem was to eliminate unsightly 
screw heads on the front taces of the rear 
splash panels. ‘This presented a consid- 
erable challenge, since the surface on 
which the attachment was made was lim- 
ited both in size and accessibility. The 
use of welded brackets or similar sup- 
ports on the underside of the assembly 
were considered, but application of these 
alternate methods would necessitate addi- 
tional stations along the assembly line 
and would greatly increase materials 
handling time. 

To solve the problem, a multiple-func- 
tion Tinnerman fastener was adopted, 
designed specifically for this application. 
The device is an L-shaped bracket in- 
corporating a self-retaining tab, two re- 
silent spring fingers and a Speed Nut. 


product appearance improved 


After the glass lens is positioned over 
the mating cut-out in the porcelain 
enameled splash panel, the tri-purpose 
fastener is pressed down over small 
flanges formed in the lens cut-out where 
the fastener’s retaining tab snaps into 
locked position on the flange. Fluores- 
cent lighting sockets are then quickly 
attached to the positioned fastener by 
Phillips head screws. A spring nut im- 
pression is also provided in the fastener’s 
leg for the purpose of attaching incan- 
descent light sockets where preferred. 

This multiple-functioning fastener 
which retains itself, the glass lens and 
the light socket, permits the assembly 
to be made wholly from the inside of 
the panel with greater ease and speed 
than former methods. Elimination of the 
need for driving screws from the por- 
celainized side of the range aids in 
beautifying the product and lessens the 
danger of marring or damaging its sur- 





face. A large reduction in materials 
handling time was also obtained through 
the elimination of extra parts. OOO 


fluorescent fixture fastener 


W. K. McGinty, Product Engineer 
Moe Light Division 
Thomas Industries, Inc., Princeton, Ky. 


A BOTHERSOME PROBLEM in manufactur- 
ing the company’s line of Circline fluores- 
cent lighting fixtures was encountered 
in handling and stocking the sheet metal 
pans, or canopies, which support the 
lamp. To secure the circular lamps used 
in the fixtures, these canopies were 
assembled with permanent, riveted spring 
clips extending from them. As a result 
they required a great deal of storage 
space. Moreover, the permanent spring 
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projections had to be carefully protected 
for shipment, thus adding considerably to 
handling time. 

Conversion to the use of self-retaining 
spring fasteners for this assembly wiped 
out these problems and the subsequent 
cost savings were passed along to con- 
sumers in the form of a lower purchase 
price. The special Speed Clip fastener 
now used is snapped quickly and easily 
by hand into a cut-out on the canopy 
where it holds itself securely under 
spring tension. Circular fluorescent lamps 
are installed by merely pressing them over 
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the clips where they are held in place by 
the outward spring pressure. Three clips 
are used on each fixture. 

If one of the spring clips should break 
after the fixtu:e has been installed, its 
replacement is simple. This presented a 





serious prcblem when permanent, riveted 
fasteners were used. 

To sum up the advantages gained 
through switching to multiple-function- 
ing fasteners: 1. The clips’ self-retaining 
feature eliminated the riveting operation, 
reduced materials handling and obviated 
the necessity for investment in special 
tools; 2. Circline fixtures are now more 
easily and quickly packaged, since the 
spring-type fasteners are snapped by hand 
in lamp-receiving position at the point 
of installation; 3. Cartoning costs are 
reduced because of the more compact 
package; 4, The unit price of the fixture 
at the sales point is lowered owing to 


the substantial production cost savings 
obtained. ood 
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critical military application 


Contact pin LeRoy Grove, Electrical Engineer inum applied by the evaporated metal 









Formerly, when the pins were threaded 
: ; and held in place with conventional type 
Insulating bushing nuts, it was found that any slight turn of 


et mecha, the pin while tightening the nut would 
cause it to cut through the thin aluminum 


Tinnermon coating and break contact with the seg- 
“Speed Nut” ment. Furthermore, a pin coming loose 
during operation would cause extensive 
damage. As the condenser plates are 
mounted only a few thonsandths of an 
inch apart and are rotated at relatively 
high speeds, it would be a major tear- 
down job to repair any pin that has 
broken contact. 

This problem was overcome by adopt- 
ing a special Speed Nut which can be 
pushed straight down over the smooth, 
unthreaded pins, avoiding the hazard of 
inadvertently turning them during assem- 
bly. Each nut provides a positive “bite” 
which secures the pins in vibration-proof 
position, assuring precise electrical con- 
tact between the pin and the metal coat- 
ing on the segment. Assembly costs are 
also reduced materially through the ease 
and speed with which they are applied. 

OOO 






Sangamo Electric Co., Springfield, Ill. process. This thin metal coating js 

then cut to form 144 segments, each of 

YS : ASSEMBLY of multi-segment condenser which must have a good electrical cop. 

G plates for underwater detection equip- nection. This is accomplished through 

YL) ment was extremely difficult, slow and _ the use of small-diameter headed stainless 

“ frequently unsatisfactory when conven- steel pins which are inserted through 

NN tional type nuts were used to make — countersunk holes in the plate, located 

electrical contacts. The circular plates in the position of each segment. The 

are made of insulating material coated on head of each pin presses against the 

SS - one side with a very thin layer of alum- aluminum countersinking around the hole 
\\ Y to make the contact. 
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access cower snaps in place 


“Speed Clip" 


GeorGE WHITNEY, Mechanical Engineer 
Motorola, Inc., Chicago 


AN IMPORTANT ADVANTAGE offered by 
multiple-functioning fasteners is their 
self-retaining feature. This permits the 
part to be snapped in place by hand in 
most cases and eliminates the need for 
riveting, clinching, screwing or other 
power retaining methods. 

This principle was put to work with 
appreciable savings in assembly time and 
greatly improved servicing conditions in 
the attachment of insulating back covers 
to the metal cabinets of Motorola tele- 
vision receivers. Employed is a simple, 
spring steel fastener which is snapped ud 
over the edge of the Masonite rear cover. Masonite panel 
A special retaining tab locks the clip in 
position. The back cover, assembled at 
both top corners with the clips, is then s | 
simply snapped into the metal cabinet Metal cabinet- 
where it is held under spring tension. 

This fastening method eliminated not 
only the need for providing screw-holes elongated slots on the cover had to be new method is also a help to service 
in the cabinet flanges, but a troublesome carefully aligned with corresponding men as the back covers of the sets can 
assembly problem as well. When screws holes in the cabinet flanges, requiring be removed and replaced quickly without 
were used to make the attachment, substantially more handling time. The any handling of loose parts. oo0 
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J. L. BoNANNO, Chief Engineer 
The Lionel Corp., Irvington, N. J. 


MANUFACTURING compact electrical equip- 
ment to close government specifications 
calls for the use of small, accurate com- 
ponents which present a variety of prob- 
lems in handling, assembly and storage. 
To eliminate these problems, Lionel has 
long utilized multiple-functioning com- 
ponents which reduce the numbers of 
loose parts required. 

One excellent example of a multiple- 
functioning fastener at work is evidenced 
in a radio head-set connector jack con- 
ceived by Lionel and engineered jointly 
with Tinnerman Products, Inc. Made of 
heat-treated beryllium copper, this spring- 
type fastener is an automatically assem- 
bled unit consisting of two parts, a long, 
notched cylinder and a flat, dimpled 


spring incorporating a_ soldering tab. 
Produced as a complete unit, the fastener 
eliminates the necessity of handling sepa- 
rate pieces, 

Placed in a molded socket where they 
are retained by a mating cover, the fas- 
teners accept and secure ball-point con- 
tact pins inserted into the assembly. The 
clip’s latch-like spring snaps into a groove 
behind the spherical ends of the pin to 
secure it and make electrical contact. 
Insertion and withdrawal forces are 
easily maintained with the spring lock- 
ing action. 

This new method replaced a costly 
hand assembly of two flat springs, a ma- 
chined part and screw, and brought an 
overall production cost savings of 83 
per cent through simplified assembly 
and greatly reduced materials handling 
time. 
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In a second example, in order to obtain 
a simpler, more adequate method of in- 
stalling automatic train control mechan- 
isms in “Lionelville” toy railway stations, 
special multiple-functioning Speed Nuts 
were adopted which lock themselves in 
place on contact rods, fasten the control 
mechanisms to the bases of the plastic 
stations, and serve as solderless electrical 
connectors. These push-on-type  self- 





locking fasteners embody special spring 
clips which accept electrical wires when 
compressed and lock them firmly under 
spring tension when released. 

Formerly, 14 parts were required for 
this assembly: two sheet metal screws, 
three wire leads, three spring slips, three 
rivets and three contact rods. Switching 
to the spring-type fasteners eliminated 
all these other parts but the contact rods. 
By eliminating these extra parts, reducing 
materials handling time and speeding 
assembly, multiple-functioning fasteners 
netted Lionel a 48 per cent saving in 
assembly and materials and reduced as- 
sembly damages by 25 per cent. O OO 
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another tuning coil application 


James A. FisHer, Design Engineer 
Westinghouse Television-Radio Div. 
Metuchen, N. J. 


To PROVIDE assemblers with an improved 
coil form fastener which would, at low 
cost, permit more rapid attachment of 
television tuning coils and provide sim- 
plified tuning adjustment, Westinghouse 
adopted a one-piece, Tinnerman spring- 
tension clip fastener. A circular emboss 
in each of its ends secures the coil form; 
at one end the emboss pilots inside the 
tubing and a small barb bites into the 
surface to prevent rotation. At the adjust- 
ing end, the emboss is notched and pro- 
vides two spring fingers which bear 
against the adjusting rod, holding it 
firmly at any setting. The tuning coil is 
positioned properly, then simply pressed 
into the fastener where it is secured un- 
der spring tension. 

This subassembly coil form with fas- 
tener attached is mounted to the chassis 








with equal facility. Employing the lip- 
and-catch method of self-retention, it is 
simply snapped into twin mounting holes 
provided in the chassis. Special spring 
fingers engage these holes and lock the 
unit permanently in place. The attach- 
ment is made quickly and easily by hand. 

Another advantage of this fastener is 
that it permits extremely fast and simple 
adjustment of the tuning coil by merely 


pushing or pulling the adjusting rod. 
Spring tensility of the fastener is such 
that while the rod may be easily tuned, 
there is ample friction to prevent acci- 
dental misadjustment or creep during 
shipment. As the unit previously used 
on this application had to be adjusted 
with a socket-head screw driver, substan- 
tially more alignment time was required. 

Moreover, use of these multiple func- 


tion fasteners permits these coil assem- 
blies to be mounted vertically at the rear 
of the TV set This method of 
mounting allows the bent portion of the 
adjusting rod to protrude through a 
vertical slot in the back cover of the set 
so that the tuning coil can be more 
rapidly adjusted both in the factory or 
| in the field without the use of special 
| tools. OOo 


chassis. 


chassis mounting tastener 


Cart J. STEINKE ; 
Design & Development Engineer 
Zenith Radio Corp. 


SUBSTANTIAL cost savings are achieved 
through the use of multiple-functioning 
fasteners in assembling television re- 
ceiver chassis to the cabinet. This fas- 
tener, a self-retaining Speed Nut angle 
bracket, snaps into a special hole layout 
in the chassis. The fasteners retain 
themselves on the chassis by a special T- 
shaped tab which engages a mating 
mounting hole, Pressing the tab to bot- 
tom position causes spring-retaining 
fingers on the fastener to lock in place 
on the chassis and retain it firmly. 
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These unique 90-deg mounting brackets 
eliminate the need for a subassembly 
riveting station. This shortens the final 
assembly line and reduces considerably 
the amount of handling required, Mount- 
ing leg on the bracket has a high-strength 
spring fastener impression which accom- 
modates a 14Z sheet metal screw. As 
these hardened screws can be power- 
driven easier and faster than machine 
screws and require no preassembly, a 
smoother flowing assembly line is assured. 
Another advantage gained through the 
use of these angle bracket fasteners is 
that they may be easily removed and re- 





Carbon-Graphite 
as an Engineering 
Material 


Fremont F. Ruhl 
United States Graphite Co. Div. 
THE WICKES Corp. 





THE PROPERTIES of carbon-graphite 
make it well suited as an engineering 
material. It is hard, light, strong in 
compression, and corrosion resistant. 
Its hardness is about 100 Sclerscope 
C (equivalent to 65 Rockwell C), it 
weighs about | oz per cu in., it has a 
high degree of dimensional stability, 
it sublimes at about 6300 F, and has 
a compressive strength in some grades 
of approximately 35,000 Ib per sq in. 
It is resistant to the corrosive eftects 
of almost all organic chemicals and is 
unaffected by a wide range of inor- 
ganic chemicals. It may be used in 
pure oxygen below 400 F, and in a 
neutral or reducing atmosphere at 
extremely high temperatures. 

On the other hand, carbon-graphite 
will not handle harsh abrasives. Also, 
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Extruded synthetic 
channel- 4p thick 





placed an unlimited number of times, 
permitting service men to accomplish 
their jobs much faster in the field. 

Zenith also achieves substantial sav- 
ings in assembly time, materials and ma- 
terials handling in the assembly of home 
radio sets by using a standard, rubber- 
cushioned clamp which serves as a fas- 
tener, a strain relief clip and a capacitor 
to ground. Formerly three separate parts 
were required. 


from a chemical viewpoint, it has the 
disadvantage that it will oxidize to 
carbon dioxide in the presence of a 
strong oxidizing agent, such as fuming 
nitric acid, sulfur trioxide, and sodium 
hypochlorite, as well as air over 700 F. 

Perhaps the best known application 
is in the field of face-type rubbing 
seals, particularly those involving high 
speed, high temperature, high pres- 
sure, or a combination of these three 
conditions. In sealing, the fluid being 
sealed acts as the lubricant and cool- 
ant. A grade of carbon-graphite should 
be used having enough porosity to 
permit boundary lubrication without 
leakage. Due to the voids that are al- 
most capillary in size, this can be at- 
tained, because the pore structure is 
similar to that in powdered metals, 
except the pores are much smaller. 
Special designs handle dry air at 500 
F, 100 psi and 200 ft per sec. Seal 
life with gases or liquids not contain- 
ing abrasive solids is in the order of 
20,000 hr. 

In a typical rotary pressure joint, a 
carbon-graphite combination bearing 
and seal assist in feeding steam from a 
stationary to a rotating piece. Lubri- 
cation, other than by the fluid han- 
dled, cannot be tolerated and tempera- 
tures up to 650 F must be accommo- 
dated by both the bearing and the seal. 
Speeds and pressures range up to 600 
fpm and 400 psi. 


An insulated wire is inserted in the 
loop of the rubber-cushioned clamp 
where it is held firm for strain relief. A 
contact terminal is then positioned under 
the mounting panel in alignment with the 
mounting hole, A rivet inserted through 
the terminal, panel and clamp then se- 
cures the entire assembly and provides 
the electrical connection by converting 
the clamp into a 15-mmf capacitor. 

ooo 


Probably the best lubricant is water. 
In a deep well pump-motor unit, 
placed at the bottom of the well, car- 
bon-graphite is used with a corro- 
sion-resistant, stainless-steel shafting 
material. Water sealed in the unit 
provides life-time lubrication. A flat, 
lapped thrust washer takes the end 
thrust by using a Kingsbury type steel 
slipper bearing for an unusually low 
coefficient of friction of approximately 
0.002. Life of 8,000 hr and more has 
been attainable without measurab!e 
wear. 

High temperature bearing possibili- 
ties are illustrated by a shrunk-fit, steel 
backed, carbon-graphite bearing used 
under high temperature conditions. 
[his puts the carbon-graphite under 
compression and compels it to ex- 
pand and contract at the same rate as 
the backing member. The steel jacket 
gives shock resistance and permits use 
in rough applications. Such a bearing 
in a controlled atmosphere annealing 
furnace has given 17 months of serv- 
ice at 1300 F. 

Assembly method, clearance, align- 
ment, concentricity and squareness are 
critical points of design. Carbon- 
graphite must be used with a good cor- 
rosion-resistant mating surface in hot, 
dry applications. Incipient surface 
rusting causes not only high friction 
but also promotes high wear. Bronze, 

(Continued on page 292) 
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A STATUS REPORT: 


Automatie 


Production tor 
Electronics 


Review of fabrication techniques used to bring about automatic production 


in the electronics field, and discussion of some basic design factors. 


Wilson H. Hannahs, Physics Laboratories 
SyLvania Evectric Propucts Inc., Bayside, N. Y. 


THE MECHANIZING of production methods for electronic 
equipment is presently in a phase of extremely rapid 
expansion. Programs under both government and com- 
mercial auspices are under way at several levels of ad- 
vance; some organizations are doing research studies, 
some developing machinery, others testing new meth- 
odologies in pilot runs, and a few are proving-in sec- 
tions of an automatic production line—such as con- 
veyorized soldering—in full production volume. New 
organizations, some previously foreign to electronic 
manufacture, continue to join a widening front of in- 
vestigation. 

An apparently confusing picture results, not only 
because of rapid growth, but also by reason of the 
complexity of limitations which prescribe research in 
mechanization, which is, essentially, an overall recon- 
struction of manufacture from its basic economics. The 
interior construction of any standard electronics gear 
shows the impossibility of directly mechaniziag the 
assembly of existing designs. And redesigning one sec- 
tion for mechanized handling generally involves ad- 
jacent sections. Analogously, the same thing is true in 
the chain of methods in the production line. An overall 
change is necessary to effect substantial economies. 
Terminology is also in the formative stage, and this 
sometimes impedes the interchange of information. 
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Important advances are nevertheless being achieved 
in complete new methodologies, in simplification of 
older systems, in salient advances of critical processes, 
and in needed inter-company cooperation. 


Attempts at Automatic Assembly 


Notable attempts at automatic assembly are the silk 
screening process of Brunetti (/)* and Khouri at the 
National Bureau of Standards, the Auto-Sembly tech- 
nique of Danko (2) at the Signal Corps, and the Sar- 
grove (3) Electronic Circuit Making Machine. The 
Bureau’s silk screen methods, growing from a need for 
better means of making electronic fuzes, widely stimu- 
lated investigations in improved techniques of manu- 
facture, and this basic method today furnishes the 
printed RC integrator wafers which are standard to the 
TV industry. 

In 1941 Hiensch (4), using standard radio compo- 
nents attempted to simplify assembly by die casting a 
connective circuit directly on the leads. Patents issued 
to other investigators also show that in the 1920's con- 
sideration was given to the possibility of improving 
radio manufacture by the use of specially terminated 
components and foil-clad laminates, by unitizing, and 
by solder dipping. 

About 1950 Danko (2) aroused interest in etched 
laminate connective prefabricates and gave indications 


* Italic numerals in parenthesis apply to cited references at end of article. 
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Factors Affecting Automatic Production 


Production 
Volume 
Item Units per Month 


of 
Price 


5-tube Radio 
Auto Receivers 


15,000 $ 20 5 
4,000 100 


Tube Tester | 100 150 3 
Color TV 300 900 50 
| 


Shipborne Radar 3 125,000 200 


Sonabuoys 30,000 500 40 





of a more comprehensive methodology. This approach 
had immediate application to small military subassem- 
blies, and its ease of experimental trial soon found it 
joined with older techniques of sprayed and stamped 
circuits. 

In the Sargrove method, two molded phenolic plates 
selectively coated with hot sprayed zinc and with car- 
bon paint supplied connections and most components. 
Raw molded plates were fed into the machine and came 
out as the RC components of a complete radio, less only 
the tubes and one or two other bulky items. 


Mechanization Economics. One reason, of course, 
for the slow adoption of fully automatic production has 
been the lack of information, or perhaps lack of inter- 
pretation, about the complex economic factors  in- 
volved. Combination of data and estimates of operating 
and amortizing expenditures are necessary to determine 
which of the old processes and machinery should be re- 
placed, and to decide concurrently which portions of 
the methodology should be the subject of new research. 

Some of the factors in mechanization are listed in the 
accompanying table. These few pertinent factors and 
the values were chosen for illustration. Given only this 
much data, however, certain directions of effort are in- 
dicated, viz. auto set manufacture would be aided by 
mechanization of mechanical assembly, but little sav- 
ing could be expected by using dip soldering in tube 
testers where the chief cost element is design time. 


Design Considerations. The starting place of mech- 
anized production is an analysis of the item, not in 
terms of its present form or manufacture, but in the 
basic elements of its function, its utility, and its sales 
economics. This is suggested by the figures in the table. 

Original thinking enters at this point and new ways 
of producing part or all of a product must be consid- 
ered. Comparison involves, of course, not only the old 
and new methods and design of the product itself, but 
also the flexibility of the proposed system to design 
changes and its adaptability to the manufacture of other 
items. 


The design of automatically assembled electronic 
equipment entails many compromises. Factors to be 
considered include: 

1. Reliability—over short life or long life depending 
on pertinent specifications and mode of operation. 

2. Minimization—(a) reduction of size and weight 


JULY, 1954 


Degree 


Complexity 


(Relative Values) 


) Miniaturization Flat Labor Key Labor 
Packaging Density Tubes Cost in 
Determinant per Cu Ft % of Price Total Cost 


Appearance 40 3 Solderers 
Size 40 7 Assemblers 
Ruggedizing 

Operation 1 
Appearance 4 
Servicing 

Moisture 

Corrosion 

Waterseal Cost 


Designers 
Technicians 


Engineers 


Testers 


(or styling), (b) form factor (or packaging), and (c) 
thermal design. 

3. Economics—(a) material and component costs, 
(b) wiring prefabricate cost, if used, (c) assembly 
cost, and (d) cost of skilled labor necessary to as- 
semble. 

4. Maintenance—(a) repair (or replacement), and 
(b) degree of skill necessary. 

5. Critical materials—(a) alternate materials and 
their availability, and (b) cost of solder or solder pre- 
forms, ete. 

6. Highly specialized design vs. versatile design. 

7. Size of modular units, if used. 

8. Stocking, orientation and mechanical feeding of 
components. 

9. Programming means. 

10. Acceptance of products. 


After such analysis, which may somewhat dovetail 
later steps, development of an automatic production 
system generally proceeds along three concurrent ave- 
nues: (1) Redesign of the product, (2) development of 
manufacturing processes, and (3) evolution of produc- 
tion machinery. 

One of the necessary and earliest trends to manifest 
itself was the gradual displacement of the punched 
steel chassis by other materials and forms, a few of 
which are illustrated in Fig. 1. Steatite plates (la) as 
chassis were seen in the earlier work of Brunetti, and 
now are widely used in the printed subminiature tube 
amplifiers common to hearing-aids, stethoscopes, etc. 
Next, the chassis as such is completely missing in em- 
bedded assemblies (1b) where the cast plastics serves 
to support components. Flat plastic laminate cards as 
mountings for small assemblies brought mechanization 
a definite step closer by forcing precise orientation and 
location of all components. This construction, in com- 
mon with the assemblies mounted on a single etched 
circuit panel may be conveniently described as 
“planar.” 

The Sargrove radio, however, with its two molded 
phenolic plates separated by standoffs, presents a “3-di- 
mensional” structure which has been referred to as 
“plate-pillar” or “alarm clock.” The non-metallic 3-D 
chassis arrangement is widely used. A molded chassis 
has been mentioned by Kliever (5) of Minneapolis- 
Honeywell to support a spray-wired amplifier and re- 
cently Hunt (6) of Westinghouse has described a com- 
pression molded radio chassis. In a study made for the 
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Bureau of Ships, Jucius (7) of Stewart-Warner de- 
scribes a honeycomb molding in which are inserted 
special capped-end resistors and capacitors for com- 
pression between printed circuit end plates. 

In various systems, all employing etching, Hannahs 
(8) and Stein (Sylvania) have shown an “L” structure 
(Fig. 1d), Kamm (9) has reported on flexible laminate 
“U” module design for NBS, and the USAF sponsored 
investigations of Hom (10) and Lee (11) at Stanford 
Research Institute have centered around the use of a 
T-shaped chassis. All of these have the general objective 
of providing better accessibility to, and more space for, 
individual component terminations; the specific shape 
is frequently dictated by the method used for joining. 


Sub-Modules 


Any sizable equipment designed for automatically 
manufacturing is necessarily conceived in terms of 
smaller, readily handled and printed structural units 
such as those just mentioned. Primary units may, of 
course, be a single wafer, bearing one or two compo- 
nets as in the NBS Tinkertoy (12)° system (a % in. x 
% in. steatite plate ), or it may be at the other extreme, 
a printed deck assembly carrying three to five tubes and 
associated circuit elements. 

The problem of arranging and fastening together pri- 
mary elements, as shown in Fig. 2, has been the subject 
of much investigation and most solutions are still tenta- 
tive. Both electrical and mechanical joining must be 
considered, and preferably combined. In a study (13) 
made for the Squier Signal Laboratory, engineers of 
the Herlec Corp. have made use of several layers of 
etched laminate plate-pillar construction for a trans- 
ceiver. Examples of radial, Fig. 3a, and digital, Fig. 3b, 
arrangements are used in multichannel telemetering 
systems. Cascaded assembly of a TV i-f section, Fig. 
3d, has been previously reported (8). Arrangement of 
numerous pieces of small cross-section frequently takes 
the form of a stack. Stacks of rectangular printed stea- 
tites plates surrounded by 12 vertical busses are the 





* Project Tinkertoy is now referred to by the Navy Department, its sponsor, as 
Modular Design of Electronics (MDE) and Mechanized Production of Electronics 


(MPE). 
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basic structure of the now familiar NBS Tinkertoy 
method. A cylindrical component stack (Fig. 3c) joined 
by vertical brass strip busses was used by Hannahs 
and Serniuk (14) as a module in the development of an 
intercom amplifier for mechanized production. Sub- 
modules for this amplifier were arranged in parallel 
feed belt conveyors, and their orientation controlled by 
a keyed terminal arrangement. 

R. L. Henry (12) of NBS has made considerable use 
of slides and vibrating hoppers to bring ceramic wafers 
together plus a “one-way-only” key notch on each piece. 
Wavering (15) of Motorola tells of the use of punched 
registry marks on the edges of a printed radio chassis 
transported by chain conveyor. 

In some instances, the fundamental building block 
is rather large and complex as exemplified in the chassis 
of the several printed 5-tube radios now being pro- 
duced. This may also be noted in the printing of if 
sections of three or four tubes as a package ( Fig. 8). 
Choice of such large size units is motivated by their 
functional unity which justifies to some extent the lesser 
flexibility of the system and the greater tooling costs. 
It may be observed, however, that mechanized arrange- 
ment of any major modules into complex equipments 
has not yet been reported as an accomplished fact. 

Unitizing also involves designing for maintenance as 
one of the prime objectives. This raises the complex 
question of stocking parts, assemblies, or complete 
units which remain unsettled in both military and civil- 
ian electronics. Standardized servicing organizations, 
as in military or telephone applications, make planning 
for maintenance somewhat simpler. In the radio and 
TV fields, the best promise seems to be in standard de- 
signs having superior performance per dollar. An ex- 
ample is the printed integrator circuit for TV receivers. 


Degree of Mechanization 

Several levels of mechanization have been opened to 
the electronic design engineer through recent expan- 
sion in the field, with emphasis on an increasing depar- 
ture from standard assembly: 

1. The simplest approach involves the straightfor- 
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ward use of small components, assembled and soldered 
in almost the conventional manner. Examples of this 
approach are frequently seen in conjunction with sub- 
miniature tubes, resistors and capacitors mounted with 
the leads extending through holes in a plastic deck con- 
nected by ordinary methods. The telemetering channel 
assembly shown in Fig. 3b is in this category. Larger 
components have been similarly treated, most fre- 
quently in methods where spray wiring or similar non- 
prefabricate means of joining follow the component 
positioning. 

2. A second level of attack uses more or less standard 
components with some type of preformed printed con- 
nective sheet, with some mechanization of handling. 
Several pilot runs of printed radios are being evaluated. 
This accounts for most of the art to date. 

3. Automatically assembled circuits employing 
“printed” resistors and capacitors, etched or stamped 
coils and wiring, or any of the other “printed circuits” 
techniques comprise a third general approach which is 
in an earlier pilot plant stage. 


Connective Prefabricates 
(Printed Circuits) 


The most used approach is still of the second type— 
the Auto-Sembly method slightly mechanized—in which 
a punched prefabricated wiring board serves as a jig 
for assembling components. Mechanization strictly on 
the applications level then resolves into the selection of 
a suitable type of connective board and means of get- 
ting the components in and fastened. This, of course, 
is a short-range view and an over-simplification. 

While the exploitation of preformed and printed wir- 
ing has expanded quite recently, many techniques had 
some earlier consideration. Cast connections for elec- 
tronic gear were described in 1937 by Hiensch (4), em- 
bossed wiring in 1927 by Wermine (16), sprayed by 
Arlt (17) in 1925, and some types of plated circuits by 
Seymour (18) in 1923. Many others have proposed 
processes of etching, printing and bonding conductors 
to insulation. Unfortunately, many of these processes 
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FIG. 1—Punched steel chassis disappeared 
early and was replaced by steatite plate as shown 

in (a), plastic embedment in (b), and plastic laminate 
in (ce). The 3-dimensional unit in (d) provides 

more space for parts and terminations. 






do not lend themselves to materials resistant to moisture 
or wide ranges of ambient temperature and therefore 
are limited in application. 





“Printing” Processes 


A number of the more common processes for “print- 
ing” connective prefabricates which have been recently 
exploited are briefly summarized below: 

1. Etching of a Metal-to-Plastic Laminate: The re- 
quired pattern is printed with acid resisting ink (stop- 
off) by letterpress on a copper foil laminated to a plas- 
tic sheet. This is subjected to an acid bath to remove all 
of the metal except the required circuit pattern, which 
is protected by the stop-off. In a variation of this, a 
water-soluble colloid is photosensitized and coated over 
the entire metal surface and is then exposed under a 
photographic negative containing the circuit pattern. 
Developing and washing removes all of the coating ex- 
cept the light-hardened portions, which serve as stop- 
off in the subsequent etching. 

2. Die Stamping: A steel die is made to the required 
pattern of connective wiring and used in a press to cut 
the circuit from the metal foil and simultaneously clinch 
each line into a suitable plastic which may or may not 
have a special adhesive layer. 

3. Plating: A plastic plaque is punched as desired 
and completely metallized by conductive lacquer or 
vacuum evaporated silver. The desired pattern, in re- 
verse, is screened or printed with a resist ink, after 
which standard plating builds copper conductors wher- 
ever no resist has been placed. 

4. Hot Sprayed Metal: A stencil of the connective 
pattern is cut or punched in an adhesive paper tape. 
This is then adhered to sheet plastic and grooves sand- 
blasted in the plastic through the stencil. With the sten- 
cil in place, the grooves are then filled with metal by 
spraying molten zinc with a Schoop type gun. The sten- 
cil is then stripped, carrying away the unwanted metal. 

5. Blanking: A wiring grid is punched out of thin 
copper plate. The separate wires of the actual connec- 
tive circuit are held in the desired position by some tie 
wires until the connective grid is fastened to the com- 
ponents. Then the extra tie wires are clipped away. 

6. Electroforming: A relief master pattern of the cir- 
cuit is cut in stainless steel, having the hollow areas 
filled with plating resist. This is used as a cathode on 
which the circuit is plated in an electroplating bath. An 
adhesive plastic is cast or pressed into the circuit and 
serves to strip it from the master as well as to act as a 
permanent non-conductive support. 

7. Embossing: Copper foil is press-bonded to an un- 
cured paper phenolic laminate under a die-platen which 
carries the desired pattern and embosses the copper 
below surface in the selected areas. Subsequent plane 
milling removes the copper remaining on the unwanted 
raised areas. 
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8. Double-foil: Two sheets of metal foil are tempo- 
rarily bonded to thin polyethylene prior to etching as 
in process No. 1. This is used to form a mirror-image 
connective pattern of one foil side. The other serves as 
a carrier until the pattern is hot bonded to a laminate 
subsequent to which the heat-softened polyethylene 
permits stripping of the extra foil backing. 

9. Photo-Offset Printing: An aluminum, zinc or steel 
intaglio or. planotype plate is made from a line drawing 
by the standard graphic arts photo resist-etching tech- 
niques. This is then used in an offset press where the 
conductive ink pattern is transferred from the plate by 
a rubber roll or blanket to the non-conductor surface. 
The printed circuit is then baked or fired to set the ink 
and to develop the metal particles into a single body. 

10. Press Powder: Silver powder is distributed evenly 
over a phenolic laminate. A heated die, bearing the pat- 
tern in raised form, consolidates the silver inco con- 
ductors by a brief high-temperature compression. 

11. Silk Screening: As commonly practiced, the de- 
sign of the connectives is placed in a silk screen stencil 
by mechanical or photographic means. This is used to 
reproduce, ir conductive ink, the circuit on a non-metal 
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plate which is subsequently baked or kiln-fired to de- 
velop high conductivity in the printed lines. 

While silk screened conductors are most commonly 
associated with the all-printed interstage unit-assem- 
blies, this technique is also used for conductor prefab- 
ricates. Some screened on drilled glass plates have been 
described by Dummer (19). Some examples on NEMA 
grade XXXP laminates are shown in Fig. 3a, and on 
steatite in Fig. la. 

Processes in common use were tabulated in the De- 
cember 1953 issue of ELECTRICAL MANUFACTURING. 


Handling and Positioning Components 
Beyond the prefabrication of a connective means 
there are two fundamental aspects to standard assem- 
bling of electrical equipment, i.e., (1) bringing the 
components together in the desired relationship, and 
(2) soldering or otherwise connecting them into the 
circuits. It is also necessary to provide the requisite me- 
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chanical rigidity, independent of the wiring, to prevent 
undue strain on terminal lugs. Riveting utilized for this 
purpose accounts for approximately 40 per cent of as- 
sembly labor cost. 

Prefabricated connection systems made by any of 
the above procedures notably have one feature in com- 
mon: They are systems of conductors held in a pre- 
determined position by insulators of one form or an- 
other. It is quite costly to establish and maintain tic 
precise position (within thousandths of an inch) of 
holes or printed connections, and of component lugs. 
It is exceedingly costly to construct machinery which 
will automatically bring components from an unordered 
stock pile and make lugs or leads coincide with 
punched holes in prefabricates. 

The approach taken to fixing the location of compo- 
nents with respect to the wiring determines the overall 
methodology, and in this there is wide divergence. 
Some systems now in various stages of development 
are discussed below. 

Flexible Circuits. Competitive pricing of TV and ra- 
dio receivers almost necessitates adapting to the com- 
monest and least expensive components because these 
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FIG. 3—Examples of integration of submodules 
into larger unit assemblies: (a) radial, (b) digital, 
(c) cylindrical stack, and (d) cascade. 


DIGITAL 





FIG. 2—Common designs of primary 
construction units for automatic 
integration into larger units. 


constitute a major part of total cost. To accept this phil- 
osophy means that mechanized production must pro- 
vide for attachment to existing terminations whatever 
and wherever they are. This can be done only with a 
flexible printed circuit. A radio demonstrating this ap- 
proach was shown in 1951 (20). An etched lacquer- 
backed printed loop and connective circuit in one con- 
tinuous piece connected all components under a stand- 
ard chassis. A flexible electroformed circuit for the 
same receiver is shown in Fig. 4. The flexible circuit 
approach has also been discussed by Eisler (21), 
Kam (9), Swiggert (22), Dummer (19), and Bower- 
man (23). 

Receptor Clips and Standard Components. Close po- 
sitioning is eliminated for flexible lead components by 
the use of funnel shaped gripper eyelets mounted on 
plastic decks or incorporated with normal tube socket 
clips as shown in Fig 5. Lead wires are easily directed 
into the large openings and wedged firmly at the 
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FIG. 4 (Left)—Flexible connective prefabricate 
for a 5-tube ac-de radio. It allows for variation in 
the location of components to which connections 


clamping smaller ends. The eyelets are intended for 
dip-soldering. 

Specially Terminated Components. When circuit 
elements have a standardized lead or lug with mechan- 
ical tolerances comparable to their electrical specifica- 
tions the problem of mechanizing handling is vastly 
simplified. If custom-made for the job with terminals 
particularly designed for easy attachment, components 
may, of course, cost a little more, which must be offset 
by sufficient savings in assembly labor. 

To be effective, therefore, such standardization 
should be industry-wide. RETMA has taken cognizance 
of this situation, and action is under way in the several 
committees concerned. Some components especially de- 
signed for dip-solder assembling have appeared on the 
market and a few examples are shown in Fig. 6. 

The stacked system pictured in Fig. 3c makes use of 
a barbed snap-locking terminal (Fig. 7) on the trans- 
formers and other elements in the stack. Engineers of 
the Erie Resistor Company in a study (24) made for 
the Bureau of Ships also described the use of tubular 
ceramic capacitors and resistors having only metallized 
ends as terminals. 

Machine Handling. Several investigations are now 
under way, with various government and industry spon- 
sorships, to design and develop machinery suitable for 
feeding, forming, and inserting standard components 
into printed connector plaques. The common assump- 
tion involves forming the leads of resistors and capaci- 
tors into a U-shape. Several investigators have shown 
machine elements for this purpose which are now at 
the stage of establishing their adaptability to the con- 
siderable variety of components demanded. 

A second common assumption is the servo position- 
ing of a prepunched printed circuit under more or 
less fixed insertion heads. In the Signal Corps spon- 
sored investigation, described by Gerhold (25) of 
Squier and by Hausz, (26) of General Electric, transla- 
tion is accomplished by oil damped pneumatic cylin- 
ders with an optical feedback for precision. Gerhold 
suggests an objective insertion rate of 30 components 
per minute, while Lee (11) of Stanford mentions 150 
components per minute as a maximum. 

Component lead forming in the insertion head is sug- 
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are made. FIG. 5 (Above)—Receptor clips de- 
signed for dip soldering. Lead wires are inserted 
from underneath and are tightly gripped by spring 


gested by the engineers of Melpar, Inc., in a mechaniza- 
tion study (27) for the Bureau of Ships. In this system 
a single insertion head is served by raceways bringing 
the various components from stock racks. For the same 
purpose Lee (11) has mentioned a belt carrier and 
Hausz (26), a bead chain conveyor. 

Little discussion has been given to the original ori- 
entation of components by vibratory hopper, and with 
the standard long leads, such feeding may be difficult. 
Some component manufacturers are believed to be con- 
sidering supplying such parts in “combs” or clips. It 
seems evident that while some salient problems have 
been solved, much remains to be done before complete 
machines, with universality for several products, are 
developed. 


Attachment of Components 

The process of establishing connection between the 
wiring harness and the component terminals is the final 
step. In conventional assembly, soldering is usually the 
largest single labor cost. In commercial radio construc- 
tion it amounts to 40 to 60 per cent of the assembly labor 
cost, although it remains a small fraction of the sales 
price. 

The establishment of connections can be divided 
into three basic operations: (1) Providing connection 
space on conductors; (2) holding of connections upon 
terminals, and (3) presentation of the joint-to-be and 
the joining means. 

Several methods of joining may be grouped as 
follows: 

Mechanical Retaining: Fastenings of a purely me- 
chanical nature, because of lower reliability index, have 
been restricted to uses where disassembly is of prime 
importance. Recent researches revealing the impor- 
tance of gas tightness, contact area, interpenetration, 
and adequate compression have reopened this adapta- 
ble method for generalized use in mechanized assem- 
bling. Selgin (28) of NBS describes a new construction 
where RC components as well as tubes in an amplifier 
are held by spring clips, Jucius (7) makes use of printed 
circuits which are compressed into contact with com- 
ponent ends, and Mallina (29) of Bell Telephone Lab- 
oratories has devised a motorized wire wrapping tool 
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action. FIG. 6 (Above)—Terminals especially de- 
signed for dip soldering techniques are used on 
these components. 


which will continuously spin wire from terminal to 
terminal in an assembly. 

Die Cast Assembly. In this method, the components 
are hand placed in positioning jigs adjoining the die 
into which the terminals protrude for casting. A pre- 
punched plastics chassis, through which the leads pass, 
forms one half of the die and the cast connections key 
into this to hold leads, circuit, and component studs 
after casting. 

Molten-Metal Spray. In the assembling of the Sar- 
grove radio, the chassis was intricately molded so that 
all components, excepting certain plug-ins, were formed 
in place during spraying and were locked and con- 
nected. Milling of the metal-sprayed molding disjoins 
conductors and produces circuit elements. Spray-wired 
joining of preplaced components has been described by 
Kliever (5), but this method seems to be in limited use. 

Pot Soldering. Joining of connections, after position- 
ing components on a circuit board, by hand or convey- 
orized dipping accounts for a large share of present 
mechanized production. Needed improvements in 
progress include level control by using “shot” solder as 
reported by Hunt (6), self-fluxing as demonstrated by 
Hom (10), and surface preparation as detailed by 
Stones (30). 

The overall course of improved joining may be 
viewed by comparing the three i-f amplifiers of Fig. 8. 
The first (a) is of traditional construction, the second 
(b) while partly printed required hand soldering, and 
(c), the most recent, has the components on only one 
side and grouped for selective pot soldering. Such se- 
lective dip-soldering is done by paper or chemical 
masks or by the use of separate small pots. 

Multiple Point Soldering. Weisz (31) of Motorola re- 
ports a method of soldering selected areas which per- 
mits location of components on both sides of a printed 
board. In this, a series of small arms with cup-shaped 
tips simultaneously rise out of a soldering pot and de- 
liver spots of solder to the designated junctions. 

Teamed hot-wire irons with mechanically injected 
solder were used by Hannahs (14) and Serniuk in an 
automatic soldering machine. 

Sweating together of heavily tinned junctions has 
been studied by investigators. The best known is by 
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@ round hole rectangulor slit 
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FIG. 7—Snap locking terminals for 
engaging “printed” conductors prior 
to soldering. 





FIG. 8—Improvement in joining method is shown 
by comparing conventional amplifier construction 
(a) with partly printed circuit (b) which requires 
hand soldering, and with most recent design (c) 
which has components on only one side and grouped 
for selective pot soldering. 
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R. L. Henry (12) in Tinkertoy where ridges on two op- 
posed heated platens press and solder six vertical bus 
wires into tinned notches of stacked steatite wafers. 

Resistance Welding. Resistance welding has received 
extensive use in manufacturing in general, and particu- 
larly in the electronic field to assemble vacuum tube 
parts. It is generally efficient from the labor standpoint 
since no flux nor joining alloy need be handled. The 
principal disadvantages for electronic use are the per- 
manent nature of welded joints causing difficulty in 
repairing, and the care and maintenance required of 
electrodes in spot welding. 


Programming and Testing 


Programming from some “memory” system is needed 
for selecting and bringing components to the insertion 
station in proper sequence, for selecting the proper po- 
sition for the servo-moved circuit board, for testing ma- 
chine-made assemblies before forwarding, and for ad- 
justing all operations to a compatible rate. 

Cams, as used to raise and lower soldering heads, 
etc., carry only a limited amount of information. Flat 
punched cards as used by Henry (12) serve well in 
carrying fabrication or testing information for individ- 
ual operations. A flexible card on a drum reader is being 
utilized by Hausz (26) to position through a digital 
computer, and probably may be extended to some of 
the other necessary functions. This portion of the art 
appears to have several steps yet to go before com- 
pletely mechanized assembling, of the type convertible 
from product to product by memory change only, is 
possible. The use of some human links in the produc- 
tion sequence continues to be economically justified 
for complex items and, of course, for low production 
items. However, automatic production of specific elec- 
tronic items by less versatile machinery will probably 
account for an appreciable fraction of manufacture in 
the next year or more. ooo 
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Ferroelectric 
Dielectrics 


Used in Voltage-Sensitive Capacitors 


Voltage-sensitive barium titanate ceramics are being used in new 


non-linear capacitive circuit elements to perform functions of electronic 


tubes or magnetic amplifiers in dielectric amplifiers, multivibrators, 


and other circuits. Physical and electrical properties of these 


ferroelectric dielectric materials are reviewed here. 


James L. Jenkins, RCA Missile Test Project 
Patrick Amr Force Base, Florida 


EveR sINCE its high relative permittivity (dielectric 
constant, K) was described in 1942 (1)*, barium titanate 
has been extensively used as the dielectric in ceramic 
capacitors. The dependence of the titanates upon tem- 
perature has made possible ceramic capacitors with a 
wide range of temperature coefficients, both positive 
and negative, as well as zero. Another important 
aspect of barium titanate, its ferroelectric properties, 
has attracted considerable attention during recent 
years, 

A ferroelectric material has the unique property of 
having its relative permittivity change as a function of 
the electric field strength. It may be considered the 
dielectric counterpart of a magnetic material and the 
behavior of the two types of material are analogous in 
many ways. For this reason the name “ferroelectric” 
was given, and although this often indicates the pres- 
ence of iron, it does not do so here. It refers only to 
the electrical properties. 

The dependence of permittivity upon electric field 
strength makes barium titanate usable as a voltage 
sensitive dielectric to provide a nonlinear circuit ele- 
ment which is finding application in circuits such as 
dielectric amplifiers (2, 3), multivibrators, memory and 


* ; : ‘ 
Numerals in italics applv to Cited References at end of article. 
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FIG. 1—Perovskite crystalline struc- 
ture of barium titanate. Pres- 
ent theories indicate displacement 
of titanium ion under electric stress 
influences dielectric constant. 


storage devices, frequency and amplitude modulators 
and demodulators, electrically adjustable filters, and 
the like. In these units capacitors, with ferroelectric 
barium titanate as the dielectric, are performing some 
of the functions usually assigned to electronic tubes 
or magnetic amplifiers. 


Theory. Ferroelectricity in a dielectric depends upon 
the presence of dipoles, molecules in which there are 


electric moments due to the effective center of posi- 
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tive charges being at a different point from that of the 
negative charges, and the spontaneous alignment of 
these dipoles by mutual interaction under the influ- 
ence of an electric field. To date, only a few materials 
are known to have true ferroelectric properties. In 
addition to barium titanate, they are tetrahydrate of 
potassium sodium tartrate (Rochelle salt), potassium 
dihydrogen phosphate and arsenate, and the mineral 
ilmentite. Of these, only barium titanate finds ready 
application as a ferroelectric since the others are not 
stable over wide temperature ranges and in some 
cases exhibit ferroelectric properties at temperatures 
outside the useful range. 

Ferroelectricity results from the vibration of the 
permanent dipole moments, not from rotation. The 
displacement of certain ions from their equilibrium 
positions within the molecules by electric fields 
strongly unbalances the equilibrium of the permanent 
moments. With the structural arrangement found in 
certain materials, this induces a motion of neighboring 
ions in a supporting sense and this increases the orig- 
inal displacement. At the Curie temperature, where 
the dielectric constant reaches a maximum value, there 
is a tendency to bring the vibrations of neighboring 
ions into ordered phase relations and the equilibrium 
position of the critical ion shifts to one side. 


Barium Titanate. The behavior of barium titanate 
is complitated, but the basic structure of the single 
crystal is simple compared to that of other ferro- 
electrics. Most attempts at eplanation consider dis- 
placement of the titanium ions relative to the rest of 
the crystal as the cause of polarization. Several 
theories, all based on the displacement of ions, have 
been developed. (4) 

Upon crystallization above its Curie point, barium 
titanate forms a simple perovskite structure, as shown 
in Fig. 1. When a multicrystalline sample of barium 
titanate is cooled through its Curie temperature (about 
120 C), several changes in its characteristics take 
place. The dielectric constant reaches a sharp maxi- 
mum, the dielectric losses reach a sharp minimum, 
the slope of the thermal expansion curve changes, and 
ferroelectric hysteresis loops appear. Also, X-ray 
diffraction analysis of the crystal structure indicates a 
transformation from a cubic to tetragonal structure. 
Transitions in characteristics also occur near 0 and 
— 75 C, but the material continues to be ferroelectric. 

By substituting strontium for barium in the titanate, 
the Curie temperature can be lowered from 120 C to 
a theoretical temperature lower than absolute zero. 
Calcium ions (Ca*?) acts more strongly than strontium 
ions (Sr*?), but on the other hand, replacing the barium 
ions (Bat?) with lead ions (Pb**) increases the Curie 
temperature. This cannot be explained on the basis of 
ionic radii since the radius of the lead ion is 1.2] 
Angstroms, between those of barium ions (1.35 A) and 
strontium ions (1.13 A). 


Effects of Additives. Certain additives are used to 
obtain desirable dielectric properties in barium tita- 
nate. Among these are such materials as the titanates, 
stannates, and zirconates of the alkaline-earth ele- 
ments, lead stannate, and fluorides (5 to 12.) These 
additives can be classified into two general types 
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known as..“shifters” and “depressors.” The shifters 
are those which shift the position of the Curie tem. 
perature by raising or lowering it, and the depressoys 
are those which depress or flatten the Curie peak jn 
the curve of dielectric constant vs temperature. 
The following additives are classified as shifters. 
Barium stannate, strontium stannate, calcium stannate 
lead stannate, copper stannate, zinc stannate, cadmium 
stannate, barium zirconate, calcium zirconate, Stron- 
tium zirconate, strontium titanate, and lead titanate. 
The additives classified as depressors are: Mag. 
nesium stannate, nickel stannate, bismuth stannate 
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FIG. 2—Curve shows that addition 
of barium stannate to barium tita- 
nate point at 
which the dielectric constant is a 


lowers the Curie 


maximum. 


magnesium zirconate, fluorides of barium, calcium, 
strontium, magnesium, etc.; calcium titanate, and mag- 
nesium titanate. 

Bismuth stannate is unique in its ability to produce 
very flat temperature coefficient curves. Magnesium 
titanate additions will depress the temperature-capac- 
itance curve of barium titanate with no change in the 
peak position. Calcium titanate also depresses the 
curve, but produces a downward shift in the tempera- 
ture of the lower crystal lattice transition point. Thus, 
by proper selection of combinations of shifters and 
depressors, dielectric bodies of a wide range of desired 
dielectric constant and temperature stability can be 
produced. Fig. 2 shows how equal mol percentage 
additions of barium stannate to barium titanate shifts 
the Curie temperature. The addition of calcium stan- 
nate or strontum stannate to barium titanate produces 
the same general result. 

Although the effect of additives on the dielectric 
constant and temperature stability as described above 
has been clearly established, a theoretical explanation 
cannot be given based on present knowledge. Any 
predictions of behaviour of additives must necessarily 
be developed from past experiences. 


Voltage Sensitivity. The system of barium titanate 
and stannates of barium, calcium, and strontium on the 
3, 6, and 10 mol per cent levels was investigated for 
voltage sensitivity and temperature sensitivity over 
wide ranges of values. Most measurements were made 
a frequency of 10 megacycles. The results are shown 
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in the curves of Fig. 3. The shaded portions represent 
the areas in which the test points occurred. 

As d-c bias is applied, the capacitance decreases and 
the rate of decrease is evaluated by defining S as 


ee. 





(Ci +-€,)@, — Es) 

This is the mean fractional change in capacitance 
per unit change in bias voltage in the interval between 
E, and Ey and it represents the slope of capacitance 
vs voltage curve. 

The values of S for various bodies in this titanate- 

stannate system cover a range from 0.039 to 0.105 
with 0.1 at 29 C and 0.075 at 80 C being the values 
for typical bodies suitable for general circuit use. Un- 
fortunately, the dissipation factors for these bodies 
are high and, also, there is little direct correlation 
between the values of S and body composition in this 
system. 
Several generalizations can be made as follows: (1) 
Bodies having high dielectric constants (K) also have 
high voltage sensitivities; (2) high-K bodies have high 
dissipation factors; (3) maxium voltage sensitivity is 
near the Curie temperature; (4) most high-K bodies 
have sharp peaks at the Curie temperature and are not 
temperature stable in the region of maximum voltage 
sensitivity; and (5) dissipation factor is lowest at tem- 
peratures above the Curie point where hysteresis losses 
are at a minimum. 

Since a dielectric having high voltage sensitivity, 
low dissipation factor, and low dielectric constant is 
very desirable in small capacitors, a group of suitable 
dielectric bodies can be selected representing com- 
binations of varium titanate and the stannates of lead, 
nickel, calcium, magnesium and bismuth. Lead and 
calcium stannates are used to shift the Curie tem- 
perature. Nickel, magnesium, and bismuth stannates 
are used to broaden the capacitance-vs-temperature 
curve to minimize temperature instability. This is 
an indication that special compositions can be made 
to meet specific performance requirements. 

It is desirable that these bodies have sufficient volt- 
age sensitivity at points far enough from their Curie 
points to be temperature stable and have low dissi- 
pation factors. These requirements are partially ful- 
filled in a dielectric having 94 mol per cent barium 
titanate, 4 mol per cent lead stannate, and 2 mol per 
cent calcium stannate. This represents a suitable com- 
promise where low dissipation factor is important. At 
% C this dielectric body has a value of S equal to 
0.04 and a dissipation factor of only 0.46 per cent. 
Also, the dissipation factor does not change appre- 
ciably as the bias is changed. It changes from 0.27 to 
0.46 per cent as the voltage is changed from 4.5 to 20 
volts per mil. The optimum operating temperature 
was set at 94 C so that it can be used in a thermostat- 
controlled crystal oven for operation in JAN-approved 
equipment. Indications are that these characteristics 
can be improved upon. 

Problems of aging, frequency dependence of dielec- 
tric constant, piezoelectric resonances, dependence of 
Curie temperature on applied voltage, variations in 
barium titanate and dielectric degradation seem to be 
inherent in ferroelectric dielectrics. 
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When a ferroelectric ceramic is heated beyond its 
Curie temperature the dielectric constant increases. 
After cooling, the dielectric constant does not remain 
at the higher value, but decreases, approaching its 
original value. Fortunately, this decrease is almost 
logarithmic and, therefore, it is predictible with fair 
accuracy. After one week it can be neglected. The 
theoretical explanation of aging and a preventative are 
both unknown at this time. 

The dielectric constant and the dissipation factor 
are dependent upon the frequency at ‘vhich they are 
measured. The dielectric constant generally decreases 
as the frequency increases. This is troublesome since 
the capacitance of a capacitor made with these dielec- 
trics may be different at different frequencies. 

The dissipation factor (13) of barium titanate as a 
function or frequency is quite inconsistent. There are 
many large resonant peaks when a large d-c bias volt- 
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FIG. 3—Effects of addition of 
amounts of stannates of barium, calcium, 
and 
Curie temperature in a barium titanate ca- 


various 


and strontium on voltage sensitivity 
pacitor. Curves are shown for 3 mol per 
cent at (a), 6 mol per cent at (b), and 10 
mol per cent at (c). Shaded portions repre- 


sent areas where test points occurred. 
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age is applied, and a rather smooth relation with no 
bias voltage. Such resonances disappear at tempera- 
tures above the Curie point even when strong bias 
voltages are applied. These resonances can be attrib- 
uted to a piezoelectric effect since the resonance 
frequencies can be shown to depend on the mechanical 
dimensions of the ceramic. Therefore, if a ferroelectric 
dielectric capacitor is used in an amplifier circuit at 
temperatures below the Curie temperature, trouble 
may be encountered due to the physical dimensions 
of the dielectric. 

Also, the Curie temperature is dependent on applied 
bias voltage as is shown in Fig. 4. Shifts of about 30 C 
have been observed with bias changes of 25 volts per 
mil. This may cause difficulties since the operating 
temperature may be above its Curie point for zero 
voltage, but when voltages are applied the Curie point 
will shift so that it is higher than the operating tem- 
perature. In most cases a much higher dissipation 
factor than was expected will be encountered. 

A ferroelectric ceramic body with a titanate as the 
major constituent often undergoes a degradation of 
resistivity when the body is exposed to electrical fields 
for a long period of time. This may lead to electrical 
breakdown. This degradation (14) is the result of an 
electroreduction process involving a film of water 
which transforms the crystal from an insulator to a 
semi-conductor of the n-type. This reduction begins 
at the surfaces of the body and works inward until the 
thickness of the remaining insulator has been reduced 
to a point where it can no longer withstand the elec- 
tric gradient and electrical breakdown results. The 
process is brought about by the addition of hydrogen 
to the titanate which causes some of the tetravalent 
titanium to change into the trivalent state and to 
simultaneously change the oxide to a hydroxide. The 
hydrogen gets into the ceramic body in the form of 
protons coming from the anode and from electrons 
coming from the cathode. The absorbed water film 
is also the source of protons. 


Electrolytic reduction of barium titanate sometimes 
occurs and can be considered to take place in two 
steps. The first is not damaging and is accompanied 
by a change in color from tan to nearly white. The 
second step produces a change in color from white to 
blue as the body is changed to a conductor. The 
transition between these steps is usually gradual. 

In the first step, small amounts of impurities play 
an important role, particularly iron oxide which is 
one of the common impurities found in commercial 
barium titanate. To maintain electro-neutrality each 
volume element of the crystal which holds a proton 
(due to electrolysis) must attract a negative excess of 
charge. This can be done by removing an electron 
from an oxygen ion, 0-2 and placing it into the cloud 
of a titanium ions, Ti+*, or more probably into the 
cloud of iron ions, Fet++. This changes these ions to 
Ti+? and Fe+*; or 


Fet+* + e— = Fet? 


Since the Fe+# ion is very unstable the reaction with 
iron is favored over that with titanium as long as 
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there are Fet+4 ions available and the chemical procesg 
may be described as 


FeO, + H = FeO(OH). 


Thus the oxide FeO. which is stabilized in the 
form of a solid solution with TiO, is reduced by 
hydrogen (protons and electrons) and forms the 
hydroxide FeOQ(OH). This process causes the color 
change from tan to white, but does not alter the con. 
ductivity of the dielectric. As the number of Fe+4 
ions available becomes small, the Tit+* ions act as 
electron traps, and in contrast to the first step, this 
second step produces “available” electrons. The con. 
ductivity increases and the color changes from white 
to blue. Therefore, barium titanate with a high cop. 
centration of Fe++ ions from impurities should resist 
degradation longer than one which does not contain 
the hypothetical FeO... Since water is necessary for 
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FIG. 4—Curie temperature varies with bias 
voltage applied to a voltage-sensitive capaci- 
tor as shown. 


the electrolysis process, it is very important that the 
ceramic bodies be kept dry. This can best be done 
by sealing in a ceramic or glass envelope. 

It is interesting to consider a method or regenerating 
a degraded titanate ceramic. Since the electrical 
degradation is due to electrolysis of absorbed water 
and the evolution of oxygen gas, then the reaction 
should be reversible under conditions which remove 
the water and replace the lost oygen. This can be 
done by firing in an oxidizing atmosphere. However, 
if degradation is due to foreign ions with a charge 
greater than four, then regeneration by this process is 
not possible. Oo 00 
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Nomogram For Design Of Multi-Layer Coils 


A, C. Hudson 


of the winding are of interest: 


known, the two remaining can be de- 


NATIONAL RESEARCH COUNCIL L = length of a mean turn _ termined directly from the chart. 

awa, Ontario in inches 
™ R = total resistance of A/L abscissa 
DESIGN AND TEST WORK involving the winding in ohms —y ~ . . : 
d-c properties of multi-layer windings K = space factor Wire ie be rd ~ ag > Sagal 
for applications such as transformers, A = cross-sectional area of gag § y up 
relays, solenoid valves and _ electro- coil including insula- Tw al cee ; : 
magnets is aided by means of the ac- tion 1 ae ee lene oa 
companying nomogram. The designer N = number of turns show utility o gram. 


can determine certain characteristics 
for a coil under development without 
the need for calculations. In labora- 
tory work, the chart will reveal param- 
eters of a coil under investigation 
without the need for disassembling it. 

Usually, the following parameters 


Wire gage — B & S or AWG 


The nomogram shows the relation- 
ships between these quantities. The 
locations of the various parameters on 
the charts are given in the key below. 
When any two of the parameters are 


the first case, it is desired to deter- 
mine the properties of a winding with- 
out disturbing it. Simple measure- 
ments are made to show that A is 
5.5 sq in.; L is 4 in.; and R is 68 ohms. 
It is assumed that K is 0.45, which is 
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Year ‘Round 


Air Conditioner 


Locating the cooling equipment in a common casing with the 


fuel-fired heating plant contributes to compactness; two stages 


of cooling provide flexibility in operation; controls are integrated 


by common thermostat and common electrical control panel. 


A. E. Diehl, Chief Engineer, Commercial Products 
York Corporation, York, Pennsylvania 


A COMPREHENSIVE SURVEY of the nation with respect to 
residential air conditioning indicated the need for a 
line of air conditioners incorporating both heating and 
cooling equipment in a single casing. York Corpora- 
tion had developed a series of window-type air con- 
ditioners for residential application, but had limited 
experience in production of residential heating 
equipment. Hence a thorough search was made to 
establish a dependable source of supply to meet the 
special design features required by a combination 
unit. 

The firm selected, the C. A. Olsen Manufacturing 
Co., is a leading manufacturer of heating equipment 
with many years of experience in warm-air heating 
for residential applications. The new line of Year 
‘Round Air Conditioners developed are a result of the 
combined efforts of Olsen engineers working in co- 
operation with York engineers to produce a unit that 
would generally satisfy the requirements of most of 
the country. 

These units, Fig. 1, are designed for combined heat- 
ing and cooling duty and will perform the functions 
of filtering, heating, humidifying and circulating the 
air during the heating season and the functions of 
filtering, cooling, dehumidifying and circulating the 
air during the cooling season. Built-in dampers are 
provided for changeover from heating to cooling 
cycles. Through an electrical control panel located 
inside the unit, the complete system is operated by a 
common room thermostat located in the living area. 

By mounting the cooling system within a welded 
structural steel frame it is removable as a unit. In fact 
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the heating unit and overall enclosure may be pur 
chased without the cooling circuit, which can be 
added later. 

One of the first design requirements was compact- 
ness since it is necessary to install these year-round 
units in attics, closets or basements where low head- 
room often is encountered. Two sizes were projected 
to cover the major volume market, one with a 2-ton 
cooling unit, the other with a 3-ton system. The former 
unit is 62% in. high and occupies less than 7 sq ft of 
floor area; the latter, 66% in. high and under 9 sq ft 
of area. 

To keep operating costs at a minimum, two com- 
pletely independent hermetically sealed refrigerant 
circuits, Figs. 2 and 4, are included in the cooling sys- 
tem. This feature permits operation of one compressor 
at low cooling loads and both compressors at high 
cooling loads. Switching on of the second unit is au- 
tomatically taken care of in the design of the room 
thermostat and the electrical control panel. Use of 
dual compressors also adapts itself more successfully 
for satisfactory humidity control than is achieved by 
the operation of a single compressor. Moreover, the 
two circuits eliminate short cycling, often encountered 
when a single circuit is used and causing unsatisfae- 
tory temperatures in residences. 

Further, to provide more economical performance, 
the hermetic compressors and motors are refrigerant 
gas cooled. Refrigerant is Freon 22. Experience gained 
in the manufacture of window-type air conditioners 
has enabled the same five-year warranty given on the 
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sistent performance throughout the life of the unit. 
Extended fin construction is also employed in the two 
condensers. To keep down space these are water 
cooled, using either tap water or water recirculated 
through a cooling tower. For economy, a water regu- 
lating valve is included in each circuit, especially de- 
signed for use in hermetic systems. 

Design of the heating equipment is made flexible 
to be used with either oil or gas. Both the combustion 
chamber and the radiator incorporated in the heating 
unit are constructed of heavy gage steel. Automatic 
submerged arc welding is used to bond and seal joints 
making the heating element a one-piece, gas-tight 
and leak-proof unit. The heating radiator is equipped 
with clean-out openings and is readily accessible 
from the front of the unit. 

Galvanized sheet steel radiation panels with rein- 
forced edges to prevent rattles and air noises, are used 
throughout the unit. On gas-fired units, a fabricated 
steel draft hood of simplified construction with a 
round vertical outlet at the top sized for standard flue 
pipe fittings, Fig. 3, is furnished. It is painted to match 
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FIG. 2 — Economical 
operation of the cooler 
is provided by two her- 
metically sealed refrig- 
erant circuits to give 
either 50 per cent or 
100 per cent capacity, 
depending upon cooling 
demand. 


the cabinet. On oil-fired units, an automatic draft con- 
trol is mounted on the stack to insure an even draft 
throughout the heat exchanger and in the firebox. 

For oil fuel a pressure atomizing gun-type oil 
burner, easily removed for replacement or repair, is 
used. The burner consists of a burner chassis (motor, 
pump, fuel atomizer and ignition transformer), air 
tube combination, a refactory firebox and burner 
mounting plate. The blower is.carried by a shaft ex- 
tension at one end of the pump motor and is easily 
adjustable for air volume. 

The gas burner is a single-port self-piloting type, 
made in the form of a one-piece casting with stainless 
steel retention ring and support. Fresh air supply is 
controlled by an adjustable air shutter fully accessible 
for easy adjustment. An externally mounted manifold 
contains a solenoid operated valve and all the neces- 
sary controls for safe operation depending upon the 
type of gas used. For natural, mixed or manufactured 
gas, the controls include pressure regulator, manual 
main gas valve, pilot cock, and automatic pilot. For 
liquefied petroleum gas, controls include combination 
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Locating the cooling equipment in a common casing with the 


fuel-fired heating plant contributes to compactness; two stages 


of cooling provide flexibility in operation; controls are integrated 


by common thermostat and common electrical control panel. 


A. E. Diehl, Chief Engineer, Commercial Products 


York Corporation, York, Pennsylvania 


A COMPREHENSIVE SURVEY of the nation with respect to 
residential air conditioning indicated the need for a 
line of air conditioners incorporating both heating and 
cooling equipment in a single casing. York Corpora- 
tion had developed a series of window-type air con- 
ditioners for residential application, but had limited 
experience in production of residential heating 
equipment. Hence a thorough search was made to 
establish a dependable source of supply to meet the 
special design features required by a combination 
unit. 

The firm selected, the C. A. Olsen Manufacturing 
Co., is a leading manufacturer of heating equipment 
with many years of experience in warm-air heating 
for residential applications. The new line of Year 
‘Round Air Conditioners developed are a result of the 
combined efforts of Olsen engineers working in co- 
operation with York engineers to produce a unit that 
would generally satisfy the requirements of most of 
the country. 

These units, Fig. 1, are designed for combined heat- 
ing and cooling duty and will perform the functions 
of filtering, heating, humidifying and circulating the 
air during the heating season and the functions of 
filtering, cooling, dehumidifying and circulating the 
air during the cooling season. Built-in dampers are 
provided for changeover from heating to cooling 
cycles. Through an electrical control panel located 
inside the unit, the complete system is operated by a 
common room thermostat located in the living area. 

By mounting the cooling system within a welded 
structural steel frame it is removable as a unit. In fact 
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the heating unit and overall enclosure may be pur- 
chased without the cooling circuit, which can be 
added later. 

One of the first design requirements was compact- 
ness since it is necessary to install these year-round 
units in attics, closets or basements where low head- 
room often is encountered. Two sizes were projected 
to cover the major volume market, one with a 2-ton 
cooling unit, the other with a 3-ton system. The former 
unit is 62% in. high and occupies less than 7 sq ft of 
floor area; the latter, 66% in. high and under 9 sq ft 
of area. 

To keep operating costs at a minimum, two com- 
pletely independent hermetically sealed refrigerant 
circuits, Figs. 2 and 4, are included in the cooling sys- 
tem. This feature permits operation of one compressor 
at low cooling loads and both compressors at high 
cooling loads. Switching on of the second unit is au- 
tomatically taken care of in the design of the room 
thermostat and the electrical control panel. Use of 
dual compressors also adapts itself more successfully 
for satisfactory humidity control than is achieved by 
the operation of a single compressor. Moreover, the 
two circuits eliminate short cycling, often encountered 
when a single circuit is used and causing unsatisfac- 
tory temperatures in residences. 

Further, to provide more economical performance, 
the hermetic compressors and motors are refrigerant 
gas cooled. Refrigerant is Freon 22. Experience gained 
in the manufacture of window-type air conditioners 
has enabled the same five-year warranty given on the 
small cooling units to be safely placed on the 2- and 
3-ton units in the heater-cooler combination. 

Evaporator surface is made up of copper tubing me- 
chanically expanded into aluminum fins to insure con- 
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FIG. 1—York Year 
Air Conditioners comprise a 
two-stage cooling unit and a 
hot-air heater fired either by 
gas or oil. Compactness was 
a main design goal. 





sistent performance throughout the life of the unit. 
Extended fin construction is also employed in the two 
condensers. To keep down space these are water 
cooled, using either tap water or water recirculated 
through a cooling tower. For economy, a water regu- 
lating valve is included in each circuit, especially de- 
signed for use in hermetic systems. 

Design of the heating equipment is made flexible 
to be used with either oil or gas. Both the combustion 
chamber and the radiator incorporated in the heating 
unit are constructed of heavy gage steel. Automatic 
submerged arc welding is used to bond and seal joints 
making the heating element a one-piece, gas-tight 
and leak-proof unit. The heating radiator is equipped 
with clean-out openings and is readily accessible 
from the front of the unit. 

Galvanized sheet steel radiation panels with rein- 
forced edges to prevent rattles and air noises, are used 
throughout the unit. On gas-fired units, a fabricated 
steel draft hood of simplified construction with a 
round vertical outlet at the top sized for standard flue 
pipe fittings, Fig. 3, is furnished. It is painted to match 
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FIG. 2 — Economical 
operation of the cooler 
is provided by two her- 
metically sealed refrig- 
erant circuits to give 
either 50 per cent or 
100 per cent capacity, 
depending upon cooling 
demand. 


the cabinet. On oil-fired units, an automatic draft con- 
trol is mounted on the stack to insure an even draft 
throughout the heat exchanger and in the firebox. 

For oil fuel a pressure atomizing gun-type oil 
burner, easily removed for replacement or repair, is 
used. The burner consists of a burner chassis (motor, 
pump, fuel atomizer and ignition transformer), air 
tube combination, a refactory firebox and burner 
mounting plate. The blower is. carried by a shaft ex- 
tension at one end of the pump motor and is easily 
adjustable for air volume. 

The gas burner is a single-port self-piloting type, 
made in the form of a one-piece casting with stainless 
steel retention ring and support. Fresh air supply is 
controlled by an adjustable air shutter fully accessible 
for easy adjustment. An externally mounted manifold 
contains a solenoid operated valve and all the neces- 
sary controls for safe operation depending upon the 
type of gas used. For natural, mixed or manufactured 
gas, the controls include pressure regulator, manual 
main gas valve, pilot cock, and automatic pilot. For 
liquefied petroleum gas, controls include combination 
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FIG. 3 (Left)—Cooling system at right is readily removable for servicing. Common enclo- 
sure for heating and cooling equipment makes for a neat and compact design. FIG. 4 (Right) 
—Rear view of complete cooling system removed from casing. Refrigerant is Freon 22. 


automatic pilot valve and manual gas valve. 

The outer casing of the York combination air con- 
ditioner is a self-supporting type made of heavy gage 
sheet steel, formed with rounded corners. Slip joint 
construction is used to allow the unit to be easily 
knocked down when the assembled unit cannot be 
handled easily. Access panels are provided for all 
sections of the heat exchanger for quick servicing. A 
lower front panel is provided with pull handles to 
permit easy access to the blower and its motor for 
maintenance. Front panels are held in place by slot- 
ted-head screws to permit easy access to heating or 
cooling side and also to radiator clean-outs. 

As seen in Fig. 3, %-in. thick glass fiber thermal and 
acoustic insulation is used to line the entire cooling 
section of the furnace casing. 

On the outside, the casing is finished with a baked 
beige Hammertex enamel, trimmed with Hunter 
green. Interior surfaces are primed and finished with 
high quality moisture-resistant paint. 


Controls 


A well balanced control panel, Figs. 5 and 6, is pro- 
vided for operation of the unit through a common 
low-voltage thermostat controlling both heating and 
cooling operations. One of the features of the thermo- 
stat is the two-step cooling element which controls 
the operation of the cooling system with 50 per cent 
and 100 per cent capacity as directed by the thermo- 
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stat. The contro] system permits the operation of the 
first cooling system with a temperature rise up to 2 
deg from the control setting; the second cooling sys- 
tem will operate when the rise exceeds 2 deg. 

Should conditions require that both compressors 
operate, means had to be provided to prevent both 
motors starting simultaneously. This is achieved by a 
step-start relay which requires that the first compres- 
sor start and be up to speed before the second com- 
pressor can start, thereby reducing starting inrush 
currents to a minimum. This feature has been incor- 
porated in view of the fact that many power compa- 
nies are experiencing difficulties in providing neces- 
sary power facilities for the enormous increase in load 
precipitated by residential air conditioning. 

The unit is designed to operate satisfactorily at the 
maximum loading conditions as specified by the Air 
Conditioning & Refrigerator Manufacturers Associa- 
tion, with all tests conducted at 90 per cent of nominal 
voltage. 

In the cooler unit, the central control panel is so 
designed that all relays and starting capacitors can be 
inspected by sliding the entire control panel towards 
the front of the unit (See Fig. 5). This design permits 
ready inspection of any portion of the control panel 
that may be causing difficulty in the operation of the 
unit. A precision circuit breaker located on the front 
of the panel protects the equipment in the event of 
excess current. Terminal strips for field wiring also are 
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FIG. 5 — Control 
panel slides out to 
assure accessibility. 





located at the front of the panel for accessibility. 

The air flow to the common ducts for heating and 
cooling is handled by a single damper controlled by 
the room thermostat. When the thermostat is switched 
from cooling to heating or vice-versa, a damper motor 
is actuated. The furnace casing contains a snap-action 
switch operated by damper position so that it is im- 
possible for the heating unit to operate when the 
dampers are not in the heating position. 

Should the control mechanism fail, a combination 
fan and high limit control, Fig 7, is included as a safety 
device. In the event of failure this limit switch will 
immediately open and shut down the burner. At the 
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FIG. 7 
high-limit control assures safe operation 
of combination unit in heating season. 


same time the blower will continue to operate and to 
dissipate the heat from the plenum. 

The room thermostat also contains operating 
switches to place entire system in an OFF or ON 
position. Another switch controls the blower opera- 
tions. The blower switch can be set to operate only 
when the cooling or heating equipment is operating 
or it can be set for ON position to maintain con- 
tinuous air circulation for ventilation only. 

Optional features include a humidifier which can 
be located in the return or supply air stream. It is also 
possible to apply a side filter frame, permitting air 
circulation from the side of the unit as an alternate 





FIG. 6 (Above)—Control panel mounts 
motor starting capacitors, starting relays, 
interlock for step starting, low-voltage 
relays from thermostat, and overcurrent 
protective relay. 


(Left)—Combination fan and 


to the bottom inlet arrangement. Decorative front 
panels are available to cover the oil burner if the unit 
is installed in exposed locations requiring more attrac- 
tive appearance. 

The Year “Round Air Conditioner is designed for 
compliance with all existing applicable codes such as 
Underwriters’ Laboratories and AGA as well as those 
local limiting codes set up by municipalities. 

The York Year "Round Air Conditioner meets all 
the design requirements with respect to compactness 
and reliability necessary for successful application to 
residential air conditioning. Although the unit is new 
in general arrangement, the basic design features are 
the product of many years of experience with the 
various components. Before the new unit became a 
reality, the talents of many York personnel were called 
upon, and due to their experience in basic design 
techniques, they were able to develop and offer a 
combination unit suitable for general application 
throughout the country. Ooo 
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Magnetic Amplifier Replaces Carbon Pile 


G. H. Stearly, Aviation Engineering 
W. G. Evans, Materials Engineering 
WESTINGHOUSE ELECTRIC Corp. 


To HELP INSURE reliable operation of 
a-c aircraft generators, a static regu- 
lator incorporating magnetic ampli- 
fiers has been developed. As evidence 
of the ruggedness of the new device, 
Fig. 1, it is to be noted that no vibra- 
tion isolators or shock mounts are 
used. The Westinghouse regulator is 
designed to absorb shocks without in- 
terruption in operation. No electronic 
tubes nor moving mechanical parts are 
involved. 

Other design objectives set up in- 
cluded the requirements that the static 
regulator be applicable to standard 
generators and readily interchange- 
able with a-c carbon pile regulators 
now in service. Both physical and elec- 
trical interchangeability are possible 
since the new regulator weighs about 
13% lb and occupies a volume equiva- 
lent to the carbon pile regulator. In 


keeping with the ruggedness and re- 
liability of the overall regulator de- 
sign, the voltage reference is an en- 
tirely static magnetic device. 

Current transformers boost excita- 
tion to the regulator during overloads. 
This feature assures fast recovery time 
after load switching. In addition, these 
current transformers automatically pro- 
vide a static means of supplying ex- 
citation to the machine during a 
3-phase symmetrical or single-phase 
line-to-neutral short circuit, and indi- 
rectly helps to eliminate transient over- 
voltages after removal of such short 
circuits. 

The new regulator meets military 
spe cifications for aircraft a-c generators 
and voltage regulators. Performance 
checks were made on production regu- 
lators and 40-kva generators designed 
to operate at frequencies from 360 to 
440 cps. These checks indicate that 
total voltage regulation does not exceed 
+ 1 per cent for any load up to 100 
per cent rated at power factor, any fre- 


Fig. 1—Magnetic-amplifier voltage regulator is designed to plug into 
a standard ejector-type mounting rack. 
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quency from 380 to 420 eps. Voltage 
regulation is less than + 2% per cent 
for the 5-min, 150-per cent overload 
and 5-sec, 200-per cent overload con. 
ditions on the generator at average 
rated speed. For regulator ambient 
temperature changes from —55 C to 
+71 C, total voltage regulation does 
not exceed + 2 per cent for any load 
up to 100 per cent rated, at rated 
power factor and at frequencies from 
380 to 420 cps. After 100 per cent 
rated load switching, the generator 
voltage returns to 95 per cent of its 
steady state value in 0.1 sec. 

At average rated generator speed 
the regulator causes the generator to 
supply 315 per cent of rated current 
to a symmetrical 3-phase short circuit. 
Upon removal of a 3-phase symmett- 
cal short circuit at average rated gen- 
erator speed, the transient overvoltage 
does not exceed 140 per cent of rated 
value, and voltage returns to 95 per 
cent rated value in approximately 0.1 
sec. Voltage regulation is virtually un- 
affected by vibration of 10 g up to 500 
cps and by impact shocks up to 30 g. 

Closed-loop voltage regulator sys- 
tems have certain basic features in 
common. The sensing circuit supplies 
a quantity related to the generator 
voltage and the reference supplies 
some constant quantity. The sources 
of reference voltage may take many 
different forms.* The sensing quantity 
is compared with the reference quan- 
tity and the difference may be termed 
the error. A regulator attempts to min- 
imize this error, hence the generator 
voltage remains nearly constant. In the 
new regulator, the reference is a static 
electrical circuit which provides an es- 
sentially constant output current al- 
though the input voltage and fre- 
quency may vary. 

This reference circuit is energized 
by the a-c generator voltage and the 
output of the reference supplies cur- 
rent to a control winding on the first- 
stage magnetic amplifier. The 3-phase 
generator voltage is rectified and sup- 


*See “Reference-Voltage Circuits for Automatic 
Controls” by A. A. Kiriloff, Evectrica MANUFACTUR: 
inc, January 1954, pages 97-103. 
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lies current to another control wind- 
ing on the first stage, which is the sens- 
ing circuit. Thus, the sensing current 
and the reference current are com- 

ared magnetically in the first stage. A 
combination single- phase bridge cir- 
cuit is used as the first stage amplifier 
and a d-c output of this stage controls 
a second stage consisting of a 3-phase, 
bridge-type magnetic amplifier. This 
second stage supplies direct current to 
the field of the d-c exciter. An increase 
in the a-c generator voltage causes a 
change in the error seen by the first 
amplifier. The error changes i in a direc- 
tion to decrease the output of the first 
stage amplifier, which in turn de- 
creases the output of the second 
stage amplifier. Therefore, the increase 
in a-c generator voltage has caused a 
Sembene in the d-c exciter field current 
and the generator voltage will then be 
reduced. A simple network is used to 
feedback a signal to the first stage am- 
plifier from the d-c exciter output volt- 
age. This signal anticipates changes in 
the a-c generator voltage and stabilizes 
the system voltage. 

Since magnetic amplifiers require a 
certain minimum a-c input voltage be- 
fore any appreciable output can be ob- 


tained, some external means must be 
used to start this type of generator- 
regulator system. The residual mag- 
netic flux in the d-c exciter is sufficient 
to start the system in the same manner 
as any self-excited d-c shunt generator. 
A small relay is used to make the d-c 
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Current 
Generator 


First Stage 


To Equalizer 
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exciter self-excited until sufficient a-c 
generator voltage is available to sup- 
port the system. This relay is used oly 
to start the system and does not oper- 
ate under any other condition regard- 
less of magnitude of load or fault 
current. ood 
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Fig. 2—Block diagram of regulator circuit. Current transformers act 
as excitation boosters during overloads. 





Miniature Bearing as Index Pawl 


John F. Wroten, Jr., Mechanical Engineer 
Benpix Rapio Drvision, Baltimore 


MINIATURIZATION of electromechani- 
cal components sometimes runs into 
mechanical difficulties as the radius 
arms get smaller and specific loads 
get larger. Such was the case in the 


development of a miniature frequency 
selector switch used in airborne elec- 
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tronic equipment. The basic Bendix 
design is a four-position indexing de- 
vice consisting of a shaft mounted disk 
assembled coaxially with a gear driven 
friction clutch powe red from a motor. 
Index location is obtained mechani- 
cally. 

It was found that the index location 
means employed in the larger units 
were not applicable to miniaturization. 
In an experimental miniature model, 
Fig. 1, a solenoid actuated pin drops 
into square notches on the periphery 
of the indexing plate. However, fric- 
tion between the plate and the pin 
impedes normal operation since suff. . 
cient magnetic pull cannot be created 
in a small solenoid to disengage the 
pin under all conditions of operation. 
Also, control of the hardness and fin- 
ish of the pin and indexing plate are 
too critical to be practical if satisfac- 
tory endurance of the equipment is to 
be expected. At the speeds required, 
the pin will not engage the notches 
in a plate consistently. 

Solution of the problem was ob- 
tained through the use of a miniature 


Fig. 1—Original index mechanism of 
frequency selector contained hardened 
pin and slotted disk that proved im- 
practical for miniature design. 


ball bearing engaging notches in the 
clutch disk to serve as indey stops, 
Fig. 2. The low friction rotation of 
the bearing practically eliminates drag 
in the indexing action, and reduces 
to a minimum the amount of power 
required for disengagement. Also, the 
bearing displays unusually high re- 
sistance to the frequent impact loads 
a detent stop of this kind must with- 
stand. Because of space restrictions, 
an 0.1875-in. OD full-race miniature 
ball bearing, manufactured by Minia- 
ture Precision Bearings, Inc. of Keene, 
N. H., was chosen. 

The edge of the disk contains four 
equally spaced notches designed to 
receive the miniature ball bearing. 
The bearing is pivoted in the end of 
a lever which is linked to a solenoid 
on the unit. When a new frequency 
is to be selected, the solenoid lifts the 
bearing out of a notch in the plate, 
and releases it to stop disk rotation. 

Use of a miniature ball bearing for 
the indexing pawl permits the design 
of an indexing plate which actually 
assists in disengagement. The contour 
of the index plate is curved to guide 
the bearing toward the indexing notch 
until the center of the bearing is 
slightly below the top edge of the 


notch when full engagement is 
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reached, Fig. 3. Then for disengage- 
ment, the solenoid is required only 
to lift the bearing about 0.020 in. 
until its center is above the periphery 
of the indexing plate. From there, 
the bearing will be rolled up on the 
periphery by the torque from the fric- 
tion clutch. Because rolling contact 
occurs between the pawl and the 
plate, the plate can be made of soft 
stainless steel. The bearing is made 
of hardened stainless steel. 

The major diameter of the indexing 
plate is 0.880 in. It rotates at 200 
rpm and the bearing travels at a speed 
of 936 rpm. The bearings have been 
run successfully in a number of life 
tests that have exceeded 1,250,000 
positive stops at full speed and at 
28 in.-oz torque. A radial load of 4 
lb is exerted by spring tension on 
the ball bearing under non-inertia 
conditions. The actual impact load 
on the bearing has not been deter- 
mined but obviously is much more 
than the static load. Of 


Fig. 2—Indexing mechanism using 
miniature ball bearing as index pawl 
operated by the miniature solenoid 
at top. Friction clutch drives index 
disk and allows overtravel when ro- 
tator is suddenly stopped. 








Fig. 3—Indexing mechanism with fric. 
tion clutch removed to show bearing 
pawl engaged in a notch in the index. 
ing plate, with bearing center only 
slightly below the edge of the disk. 
Note that the arm in which the bear. 
ing is pinned, is merely hooked around 
the mounting post and held in place 
by the spring. 


Wire Inserts Prevent Thread Damage 


Harry N. Cottle, Jr. 
Assistant Chief Engineer 
THe MB MANUFACTURING Co., INC. 


New Haven, Conn. 


SCREW THREADS in vibration test 
equipment are subject to severe wear 
and damage unless they are adequate- 
ly protected. This is especially so 


when non-ferrous metals are used 
rather than steel or cast iron. In the 
vibration test equipment designed by 
The M B Manufacturing Co., Inc., 
the specimen table is made of mag- 
nesium for light weight. The table 
contains stainless steel bushings 
threaded into the holes which are re- 
inforced with Heli-Coil wire thread 





Coiled wire inserts are used to strengthen threads in the magnesium specimen 
table of this vibration test set. Stainless steel bushings are inserted into holes 
in the table for increased strength. 
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inserts. Each bushing is tightened 
with enough torque to produce a pre- 
load force between the bushing flange 
and the table surface that is consider. 
ably greater than any dynamic force 
which may be encountered in service, 

These bushings are _ regularly 
spaced over the surface of the table 
and are internally threaded in order 
that the various test fixtures, on which 
the specimen to be tested is mounted, 
may be attached to the table. Since 
it is mandatory that all connections 
be rigid and tight if the test specimen 
is to be subjected to the forces gen- 
erated by the vibration exciter, it is 
important that the bushing be prop- 
erly inserted initially and remain tight 
in service. Were it to be threaded 
directly into the shoft magnesium of 
the table, it is doubtful whether it 
would be possible to attain the re- 
quired initial tightness to prevent 
wearing of the threads and the speci- 
men loosening. 

A typical vibration test set has a 
force rating of 750 Ib and is normally 
used in the frequency range from 2 to 
500 cycles. Other test sets using the 
same inserts, extend the frequency 
range to 2000 cycles. In some appli- 
cations the specimen may be bolted 
to the table using only one of the 
several inserts provided. Consequent- 
ly, they are conservatively designed 
to withstand the full load. 

Thirteen 9/16-12 NC3 inserts are 
used in the 8-in. table. The holes are 
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drilled and tapped and the inserts 
gre wound in. In the free state, prior 
to installation, the inserts are slightly 
larger in diameter than the tapped 
hole, and are therefore compressed 
during installation. Upon being freed 
from the driving torque of the insert- 


ing tool, the insert expands in the 
tapped hole and locks into place so 
that vibration and tightening cannot 
loosen it. 

In addition to increasing the vibra- 
tion endurance of tapped holes into 
which they are installed, the inserts 





permit frequent replacement of the 


bushings without danger of damaging 
the table. This is of value when the 


bushing must be changed often to 
accommodate test specimens of dif- 
ferent design, or where the bushings 
are expendable. QoOdo 


Thyratrons Control Weld Currents 


Charles L. Giles, Chief Engineer 
Donald E. Jago, Project Engineer 
YacuuM TUBE PRODUCTS 


ALTHOUGH THE SPOT WELDING of 
light metals, measuring as little as 
0.0003 in. in thickness, requires com- 
paratively small amounts of power, 
the operation is made critical by the 
timing accuracy required. The usual 
welds call for current pulses lasting 
less than 2 cycle of a 60-cycle wave. 
If reliable, reproducible welds are to 
be achieved, automatic spot welders 
for light metals must be designed to 
time the extremely brief current 
pulses precisely. In the VTP Frac- 
tional Cycle Timer, thyratrons are 
used both for timing and switching 
the current pulses. Thyratrons are 
also employed in high-power welders, 
but for timing only. Switching is 
usually done by means of ignitrons 
or other high-current type of con- 
tactor. 

Since the welding unit functions 
for less than 4% cycle, only one thyra- 
tron is needed for power output. The 





Fig. 1—-Thyratron weld timer is small 
in size, light in weight. Weld time is 
adjustable between % and % cycle. 


unidirectional output pulse is fed to 
a welding transformer which supplies 
the low-voltage, high-amperage pulse 
for welding. The power thyratron is 
fred under the control of a timing 
thyratron. Action of the latter is, in 
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turn, triggered by a time-delay cir- 
cuit. At the start of each welding 
operation, the adjustable RC circuit 
delays firing of the timing thyratron 
for some portion of a half-cycle of line 
voltage. When conduction does take 
place, welding current is supplied 
for the balance of the half-cycle. 
Thus, by regulating the length of the 
delay, the unit serves to time the 
duration of the welding action. <A 
unique feature of the VTP unit, Fig. 


1, is the auxiliary thyratron feedback 
circuit which assure positive termi- 
nation of each welding operation. At 
the instant weld current starts, the 
stop thyratron fires, rendering the 
thyratron ineffective until the weld- 
start switch is again operated. Vacuum 
Tube Products of Oceanside, Calif., 
is the manufacturer. 

To operate the unit, it is necessary 
only to provide a power source and 
connect the welding transformer and 
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Deodorizer unit vaporizes aromatic substance by heat of 744-watt lamp. 


Deodorizer Circulates Aromatic Vapors 


ROOMS MAY BE PERMEATED with odor absorbing or aromatic vapors in a newly 
designed deodorizer unit. The aromatic substance is contained as an impreg- 
nant in a replaceable tablet and is released by the heat from a 744-watt lamp. 

Early in the development of the new deodorizer unit, design engineers of 
John Dritz & Sons, New York 10, set up the objectives that it must be of 
pleasing appearance, of small size, have an on-off switch, and have some 
visible means to indicate that the device is operating. The finished product is 
shown in the accompanying photograph. A turn knob switch controls the 
operation. Three small holes and several slots permit a visual indication of 
operation, and provide for air currents to circulate the vapor. The phenolic 
cover is removable for easy replacement of the aromatic tablets, and the back 
is removable for lamp replacement. OoOo0 
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the weld actuating switch. Timer 
Model 216 has a variable power out- 
put of from 2 watt-sec to 100 watt-sec 
and is adjustable from % to almost % 
cycle when operated from a 220-volt, 
50-60 cycle, three-wire power source. 
The maximum output is 40 peak amp. 
Models for other supply voltages are 
available. The closing of line switch 
SW1 supplies filament voltage, bias 
voltage, power for thermal time-delay 
RL1, and also lights an indicator on 
the front panel. Relay RLI is for 
cathode protection and prevents the 
delivery of weld power until the thy- 
ratron cathodes attain operating tem- 
perature. A second pilot light in- 


dicates when the unit is ready to 
operate. 

To initiate a weld, the weld pres- 
sure is applied, actuating a switch on 
the welder. The switch energizes 
relay RL2 to open the contacts across 
capacitor Cl and applies voltage to 
the d-c supplies. After a delay of 
some fraction of a cycle, which de- 
pends on the setting of heat control 
Rl, capacitor Cl charges to the po- 
tential necessary to ionize tube V1. 
The charging voltage at Cl is taken 
from a voltage divider to keep grid 
voltage, which must be overcome to 
de-ionize the tube after a weld, as low 
as practicable. The bias for tube V1 





Fig. 2—Schematic diagram of timer circuit. Thyratron V4 is part of 
a positive shut-down circuit which raises cathode potential on V1 
after welding has started. This makes it impossible to fire V1 again 
until the first weld has been completed. 





is adjusted by means of potent 

R7. ‘ee VI is opera 
an unfiltered, half-wave d-c senile 
This enables the tube to be de-ionized 
after the weld without interruptin 
the plate supply. When vy] fire 
it causes a surge of current through 
the primary of Tl and a correspond- 
ing voltage in the secondary, which 
is properly phased and applied to 
the grid of thyratron V2. This causes 
ionization of V2, delivering Power to 
the load. Resistor R9 across the sec. 
ondary of TI limits the inductive 
kickback of T1, preventing multiple 
triggering pulses of sufficient ampli- 
tude to ionize the power thyratron 
V2. A diode damper tube in series 
with R12 and switch SW2 is cop. 
nected across the primary of the weld- 
ing transformer. This damps the in- 
ductive kickback when switch Sw? 
is closed. 

When power is delivered to the 
load, a voltage appears across the 
primary winding of transformer T2. 
This induces voltage in the secondary 
in the proper phase necessary to 
ionize thyratron V4, which takes plate 
plate voltage from a filtered d-c sup- 
ply. Because of the filter action, V4 
will not de-ionize until the d-c supply 
is interrupted. The current through 
V4 is returned to the cathode of tube 
V1, then through R6 and part of R7 
to ground. This increase in current 
through R6 and R7 increases the bias 
level on tube VI, causing it to de- 
ionize and hold off as long as tube 
V4 conducts. Since now VI and V2 
are non-conducting, weld current is 
no longer being supplied. When the 
welder switch is opened, it de-ener- 
gizes relay RL2 and cuts off power 
from the d-c supplies of V1 and V4. 
It also discharges timing capacitor 
C1, assuring uniform timing for each 
weld. The circuit is now reset for the 
next weld. ooo 


Electronic Null Indicator Speeds Measurements 


THE LIMITING FACTOR in rapid balanc- 
ing of bridge circuits has long been 
the time required for the null indicat- 
ing galvanometer to come to rest. This 
delay has been eliminated in a new 
electronic null indicator, Fig. 1, de- 
veloped by the engineers of Minneap- 
olis-Honeywell Regulator Company's 
Industrial Division, Philadelphia 44, 
Pa. The instrument is functionally 
equivalent to a spotlight, reflecting, or 
other type of suspension galvanometer, 
but has much faster action. After an 
unbalance occurs, the pointer comes 
to rest at the new balance point in 
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less than % sec. 

The indicator is said to be unaf- 
fected by vibration and it need not 
be perfectly level as is the case with 
many galvanometers. Also, the elec- 
tronic null indicator will withstand an 
overload of several hundred per cent, 
and the initial bridge setting is of 
relatively little consequence. The op- 
erator need only close the switch and 
proceed to balance the bridge. The 
input terminals take wire, pin, spade, 
or banana plug connections. Knobs on 
the front control sensitivity and zero 
adjustment. A push-button switch 


shorts the input terminals to facilitate 
zero adjustment. 

As indicated in the schematic dia- 
gram, Fig. 2, the d-c unbalance volt- 
age of the bridge circuit is applied to 
the input and is changed to a line 
frequency a-c voltage by the vibrator 
converter. The a-c voltage is ampli- 
fied to a phase-discriminating, grid- 
controlled rectifier. The rectifier out- 
put charges a capacitor whose voltage 
is measured by the indicating meter. 
The degree of charge is a function of 
the input voltage amplitude. 

The polarity of the input signal 
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different Test Samples of 
high-dielectric 
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TUBING and SLEEVING 


INCLUDES SAMPLES AND DESCRIPTIONS OF 
THE FOLLOWING... 


VARGLAS SILICONE Class H insulating materials were 
pioneered by our Laboratory. Retain flexibility, electrical 
properties and mechanical strength in temperatures ranging 
from —85°F. to 500°F. Available in tubing, sleeving, lead 
wire, tying cord. 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas 
braid coated with General Electric’s Permafil resin. Ex- 
tremely tough, resistant to solvents and elevated tempera- 
tures, highly flexible. Can be bent or twisted with little or 
no loss of dielectric strength. Coils and standard 36” lengths. 


VARGLAS SLEEVING AND TUBING Numerous types and 


grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others. 


VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized 
to remove all organic impurities. It will withstand tempera- 
tures up to 1200°F. Recommended where dielectric prop- 
erties are not paramount. Three types available. 


VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 


full range of sizes, colors and grades. Extremely flexible 
with excellent heat aging qualities. Low priced. 


VARFLEX COTTON TUBING AND SLEEVING Varnish or lac- 


quer impregnated —for applications where MIL-I-3190 
Class A materials are specified. All NEMA grades. 


SYNTHOLVAR EXTRUDED TUBING Made in various stand- 


ard formulations of vinyl polymers. Has high dielectric and 
tensile strength—will not support combustion nor absorb 
moisture. Type EG Approved under MIL-I-631A. Several 
others to meet special requirements. 


NEW! VARGLAS SILICONE RUBBER SLEEVING AND 
TUBING—the culmination of 5 years of research—for 
applications requiring extraordinary flexibility. De- 
tails on request. 


VARFLEX CORPORATION, 
504 W. Court St., Rome, N. Y. 


Please send me free folder containing samples of your electrical 
sleeving and tubing. 


| am particularly interested in insulation for: 
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determines the phase of amplified a-c 
voltage, and the rectifier output cur- 
rent flows in a direction determined by 
this phase. A positive signal impresses 
an a-c voltage on the grids of the two 
rectifier sections of such phase that 
only one section passes current, and 
this only during the positive half of 
the line voltage cycle. The capacitor 
C receives a charge which is measured 
by the meter. A negative input signal 
results in the other rectifier section 





Fig. 1—Electronic Null Indicator is 
functionally equivalent to suspension 
galvanometer, but with much faster 
action. It is used in bridge measure- 
ments. 


passing current to charge the capacitor 
in the opposite direction. The meter 
deflection is also in the other direc- 
tion. 


Input 
Converter 






transformer 


Amplifier 


Zero 
adjustment 


Fig. 2—Simplified circuit diagram of electronic Null Indicator. Small 
d-c voltage is converted to a-c signal, amplified, and rectified to charge 
a capacitor. Charge voltage indicates amplitude and polarity of input. 


When the bridge is balanced and 
the input voltage zero, both triode 
sections pass currents of equal, but 
small, values in opposite directions. 
The net charge on the capacitor is 
zero. In this case, the meter should 
read zero. The zero adjustment is 
made by adjusting the ground con- 
nection to the potentiometer. The 
diode limiters across the meter are 
used as variable resistors to shunt ex- 
cessive currents and prevent over- 
loading of the meter. 


Input resistance is 1500 ohms, 
Voltage sensitivity is 1 microvolt per 
mm and nominal current sensitivity is 
0.6  10-* amp per mm. Zero shift 
is less than 1 mm per hour. The in- 
strument will withstand an unbalance 
of 1.5 volt at maximum sensitivity 
without damage. The indicator seale 
is graduated from —4 to 0 to +4 
with the divisions 1 cm apart at a 
radius of 2% in., and between +1 and 
—1 the subdivisions are 1 mm apart. 

ooo 


Economics of High-Temperature Motors 


S. Oestreicher, Chief Engineer 
Motor and Generator Division 
HARNISCHFEGER Corp., Milwaukee 


UsUALLy, it is poor economics to sub- 
stitute high temperature insulation 
for standard insulation in a-c induc- 
tion motors of existing design. This 
fact can be explained simply by restat- 
ing a known rule. In essence, the eco- 
nomical design of electrical machines 
requires that the cost of the electric 
sheet steel used in any given machine 
equal the cost of the magnet wire and 
its insulation. When expensive high 


temperature wire is incorporated in 
an existing design, this balance is 
upset. It is recommended instead that 
special motors be engineered for high 
temperature service. 

To demonstrate the importance of 
this recommendation, some of the cal- 
culations employed in the design of 
an a-c induction motor will be con- 
sidered. The cost of the core material 
Cre is given by: 


Cr. = D? X 1X Sr. X'Cre (1) 
Where, D = outside diameter of stator 
core (square sheet used) 


Values of 1/D and I/d for Two Types of Insulation 


W/d 


No. of 
Poles 


c 


cu/ Che 2 
(Insulation I) 


Ccu/Cre = 10 C 
(Insulation IT) 


l/D 
cu Che —_ - | Ceu [Cre -_ 10 
(Insulation I) | (Insulation ID 


- 


Sr. = weight (lb/cu-in.) of lamin- 
ation steel 
Cre = cost/lb of laminations 
l = length of core 


Now, the analysis will be continued 
to establish a relationship between the 
cost of core material and the selection 
of motor dimensions. The pertinent 
dimensions are indicated in the 


sketch. Assume that the proportion of 
slot width to slot depth is approxi- 
mately 1:1 for one slot per pole and 
phase; 2:1 for two slots per pole and 
etc. Then, 


phase; 











0.55 2.2 0.32 ca 
0.31 1.14 0.21 | 0. 
0.206 0.76 0.152 0.5 Sketch of motor cross-section shows 
dimensions used in design analysis. 
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Yours—Guardian’s New SOLENOID BUL- 

NO. 1G A. :. $0 LEN OID LETIN just off the press! Get your free copy NO. 1 4 A. ci. SOLENOID 
describing the complete new Guardian line of 
AC and DC Solenoids (Continuous and Inter- 
mittent Duty) with Operating Data and dimen- 
sional drawings. Adjustable plunger strokes 
vary, to specification, from 1/16 inch up to 2 
inches, lifting any required weight of less 
than 1 oz. up to 9 lbs. New, compact “Power 
Type’”’ Solenoids feature laminated coils that 
provide a big lift for a positive, fast, full stroke. 
Guardian will gladly work with you on your 
experimental projects where solenoids are used 
singly or in combination with Steppers, Relays, 
Switches and other electrical components. 
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Lift ee ole ee ees 
C p i Cont. 
Ounces | uty (544 in Ounces) try | 65| 45| 40 | 46 | 55 | 58| 40 
Type Type 
OPERATING DATA OPERATING DATA 
Intermittent Continuous Intermittent | Continuous 
Duty Type Duty Type Duty Type Duty Type 
hm: Amps” Ohms Amps _ Cycles | Amps 
ms a 6 | 
SERIES M. A. S. STEPPER 21 | 
A compact dependable Add and can 34 | 8 
Subtract unit. Up to 27 active : Rens * 
points on total of 30. Rated at 10 6. 94 | 
steps per second. S.P.D.T. contact 44 17 18 
switch can be mounted on any : went lose 
ratchet position or on either mag- 1.4 
net. Available to operate on 6 v. 73 193 
up to 115 v. A.C., 60 cycles, or ’ 
Average power { Intermittent duty type 27 V.A. from 6 v. 110 v. D.C. Average power Intermittent duty type 123 V.A. 
requirements | Continuous duty type 9.5 V.A. requirements Continuous duty type 43.6 V.A. 
Wt. 3Y% oz. 


Wt. 1812 oz. 


WRITE or wire today for your Free Copy of this New 8-Page Guardian 
SOLENOID BULLETIN “‘SOL-8’’ including the new Power Types. 


GUARDIAN @WELECTRIC 


1627-H W. WALNUT STREET CHICAGO 12, ILLINOIS 


al 
A COMPLETE LIME OF RELAYS SERVING AMERICAN iNDUSTRY 
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dx B, Where, B, = flux density in air gap = 
hr. = 05 X — X —— (2) Beore = flux density in core D=d (1 + 0.9 ) and (6 
P_— Beore Broom = flux density in teeth p ~” 
By P = number of poles 
EW, = dr X (Combined width From Fig. 1, it can be seen that: D X p 
Broom of teeth) (3) D =d + 2h,, + 2hr. (6) d= 6 
p + 0.9% (6b) 
The flux densities in different parts  - 
EW.. <dr(1 B: (Combined of the magnetic circuits generally are Che same assumption can be used 
eo. a Ss width a chosen in certain proportions. If, for © determining | the combined slot 
: slots) (4) example, area by multiplying Eqs. 4 and 5: 
dr By B B, a ae 
h. =— (a —— (for 3 phase) - = 1/2 and = 1/2.5-: then — (7) 
3p Brootn (5) Boor Broth P 


Selection of other proportions of flux 
densities will change above expres- 
sions accordingly. With Eq. 7, the 
basis for determining the cost of the 
magnet wire used in a motor is avail. 
able. The slot area can be used to 
establish the magnet wire require- 
ment of the machine under considera- 


tion. The cost of the winding js; 
S: 
_ SCHICK WORLD TRAVELER'S KiT ° 5 XU + by) 
SA on vee ou = Su X (+ lee) X 04 X Su y 
Where. 0.4 slot fill factor 
sted sha S Weight (lb/cu-in.) of 
— isin ok on k Ble t 


cost of stator winding 

a cost /lb of copper 

a= : cost of rotor winding 
l.. = length of end connec- 

tions (approximately 


dx 
13> ) 
p 


As a compromise for squirrel cage 
and wound rotors, we assume the cost 
of the rotor copper as 4% that of the 
stator copper. This results in 


d 
f. 0.71 > Kix SS. X ty + 2So 
p 
d 
Sea Dk Cow (9) 
p 


\{s mentioned before, an economical 
design requires the values of Eq. 1 
to be equal to that of Eq. 9. From 
this expression and using Eq. 6a we 
have 





(p x 0.97) 0.81 p 
CFs 


To Lick the Foreign Voltage Problem 


Material costs have now been re- 


ANY AMERICAN TRAVELER abroad who carries with him U. S.-made appliances lated to motor dimensions. Using Eq. 
like shavers and tape recorders, is faced with the problem posed by lack of inter- 10, we can determine what values of 
national standards on outlets and voltages. For shavers, Schick, Inc., has come motor dimensions | and d are to be 
up with one answer in the form of the World Traveler’s Kit pictured. In a com- used for any given ratio of cost ind 
pact box is carried a resistance coil which will bring down the 200 to 250 Ib of copper to cost per Ib of iron. 
volts common throughout the world to the 110-120 volt range; a Continental When Eq. 10 is satisfied, the motor 
adaptor plug, with long prongs, to fit the electrical outlets found throughout engineer is mee that he has achieved 
most of the countries of Europe; a British prong adaptor, with short prongs the equalization of core and winding 
to fit outlets in British South Africa, New Zealand, and Australia; and British costs, necessary to provide the most 
Bayonet Adaptor, for plugs generally found on ceiling fixtures throughout economical design of motor. Table | 
the United Kingdom, South Africa, New Zealand and Australia. Ooo0 gives the values of I/d and l/D for 


two different ceu/cre ratios and differ- 
ent numbers of poles. From the ratio 
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you need absolute dependability ... 
you need ADLAKE Mercury Relays! 


Because they’re designed and built to meet the 
most exacting needs of industry...in jobs that 
conventional relays can do in an uncertain manner 
at best...ADLAKE Mercury Relays have won a 
reputation for absolute dependability! And no 
wonder, because each ADLAKE Relay offers: 


Positive leak-proof sealing—assured by the use 
of properly selected metals and glass components 
with properly matched thermal expansion charac- 
teristics. 






Liquid, mercury-to-mercury contacts — com- 
) pletely eliminate failures caused by low contact 

pressure, contact burning, pitting and sticking. 

And the inherent high surface tension of mercury 
l imparts an ideal snap action to the contacts. 


ADLAKE 


x 
FO] 


Arc-resisting ceramics—used to reduce any de- 
structive effect caused by the arc. 








. Yes, as thousands of enthusiastic users in every 
branch of industry know, ADLAKE means depend- 
ability every way! Write for your free copy of the 
ADLAKE Relay catalog today. The Adams & 
Westlake Company, i168 N. Michigan, Elkhart, 
») Indiana. In Canada, write PowerLite Devices, 
Limited, of Toronto. 
e- 
1 EVERY ADLAKE RELAY IS TESTED 
be —AND GUARANTEED 
er , e oad Rela 
rs —TO MEET SPECIFICATIONS! Yeo. C. energization, 
—Contact normally 
or Open or Closed. 
ed 
ng 
for 
wil Established 1857 * ELKHART, INDIANA + Chicago + New York 
t10 Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
NG JULY, 1954 
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of 5 associated with it, insulation I 
may be regarded as being a standard 
type. Insulation II is for high temper- 
atures and is twice the cost of con- 
ventional insulation. Hence, the ratio 
of 10 results. 

Sample Design. The torque T of an 
electric machine can be expressed as: 


T = rd?1K (11) 


Where, K — a constant of machine 
design. Eq. 11 may be rewritten as 
follows: 

l 
T =7rd KX - 


d 


(lla) 


The value of [/d can be found in 
the table, or can easily be calculated 
for any other combination of material 
prices and number of poles. Let us 
now determine an economical set of 
dimensions for a given motor rating 
for the two types of insulation. A 
25-hp, 6-pole motor may have T 


equal to 112 lb-ft and K of 0.07. 
Substituting these values in Eq. 1la, 
the following dimensions are found: 


d=11.8 in.; D = 17.4 in. and |! = 
3.66 in. (for insulation I) 
d = 7.65 in.; D = 11.25 in. and | = 


8.7 in. (for insulation IT) 
Using K, as a cost factor, the correspond- 
ing material cost is 

C = 2 X (17.4)? X 3.66 X K. = 2210 
K.. (for insulation I, design I) and 

C = 2 X (11.25)? X 8.7 X K. = 2200 
kK. (for insulation II, design IT). 

Now, if insulation II were to be used in 
design I, the resulting cost would be: 


C= | czy X 3.66 + 2 X (17.4)? X 


3.66 | A. = 3315 K, (for insulation II, 


design I). 


Design I, Insulation I, has core 
material and magnet wire that are 
equal in cost. Therefore, the overall 
cost can be expressed as two times 
the price of the core material. The 
same is true for Design II, Insulation 


II. If Design I is rewound with mag. 
net wire and insulation of double the 
original price, the relationship jg 
changed. The core material being the 
same still has the same price, How. 
ever, the remaining material cost has 
doubled and, therefore, it is expressed 
in the manner given abov:. In all 
cases, the cost is expressed as a myl. 
tiple of the core material because this 
is simpler than stating an independent 
magnet wire cost. 

Using the original Design I with 
Insulation II apparently increases the 
overall cost of active material by 50 
per cent. Designing for use of the 
more expensive insulation II achieves 
the same result without cost increase. 
Therefore, it is obvious that the use 
of different insulation materials should 
be combined with corresponding de- 
sign changes. Rewinding machines, 
designed for a different class of jn. 
sulation, is justified only where mis- 
applications cause premature break- 
downs. ooo 


Upside-Down Refrigerator-Freezer Combination 
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BECAUSE the average homemaker uses 
the main storage section of her re- 
frigerator about ten times as often 
as the freezer section, engineers of 
Admiral Corporation have reversed 
the usual design and placed the main 
section at the top where it is most 
convenient. The new model shown 
above has a total capacity of 114 
cu ft with freezer space for 122 
lb of food at the bottom plus humid 
cold food storage capacity equal to a 
conventional 9 cu ft refrigerator. Sep- 
arate temperature controls are used 
for each section. 

The cabinet is all steel, welded, 
one-piece wrap around construction. 
The full length door is all steel with a 
rubber gasket seal. The latch mecha- 
nism uses a nylon roller for smooth 
operation and long life. Exterior is fin- 
ished with DuPont Dulux enamel and 
the inside is porcelain enamel. Ther- 
mal insulation is pressure-filled balsam 
wool. 


Two aluminum shelves in the main 
section roll out on nylon bearings for 
easy access to food stored in the rear. 
The front edges of these shelves are 
trimmed with a polished gold finish. 
There is also an 8-in. deep vegetable 
drawer made of satin anodized alv- 
minum. The three ice trays in the 
freezer section are made of anodized 
gold color aluminum. 

The compressor is of the recipro- 
cating type driven by a split phase 
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FASTEST THING 


SPEED NUTS “build in” 30% savings 
on enclosure system 


@ Here’s how the Elgin Metalformers 
Corporation, Elgin, Illinois, reduced the total 
cost of its Emcor control equipment enclo- 
sures by 30%! 





The basic Emcor console requires 276 mount- 
ing holes for various assembly arrangements. Formerly, each hole 
was tapped . . . tight tolerances and paint clogging presented a 
costly problem. Now, the use of 40 “J” Type SpreEpD Nuts makes 
it unnecessary to tap the holes. SpEED Nuts provide the right 
amount of float, eliminate the problem of paint clogging, and 
furnish an attachment 31% times stronger than the former fastening 
method. And they can be easily moved from hole to hole, wherever 
attachments are to be made. 


In other applications, SPEED Nuts replaced 48 weld-type fasteners 
to help gain a substantial saving in assembly space as well as the 
over-all saving in production costs! 


Ask your Tinnerman representative for data on better, more 
economical fastening methods for your own products! 


JULY, 1954 


IN 


FASTENING S® 


“J" TYPE SPEED NUTS 


These standard Tinnerman 
fasteners snap over panel 
edges by hand. They are self- 
retaining in center hole loca- 
tions providing quick, easy 
fastenings even in blind assem- 
blies. A full range of panel 
thicknesses and screw sizes are 
available to meet your par- 
ticular requirements. 





Write today for your “SPEED Nut 
Savings Stories” booklet of typical 
Tinnerman savings to industry: 
TINNERMAN Propucts, INc., Box 6688, 
Dept. 12, Cleveland 1, Ohio. 


In Canada: Dominion Fasteners Ltd., 
Hamilton, Ontario. In Great Britain: 
Simmonds Aerocessories, Limited, 
Treforest, Wales. In France: Aeroces- 
soires Simmonds. S. A.—7 rue Henri 
Barbusse, Levallois (Seine). 
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Letterspaced Nameplate Decal 


WHEN THE Eureka Williams Corp. of Bloomington, Ill., developed its new 
“Roto-Matic” canister-type vacuum cleaner, one of the problems encount- 
ered was the choice of an attractive nameplate which could be secured per- 
manently to the curved ripple-fiaish housing and would withstand rough 
treatment and motor warmth. Eureka enlisted the assistance of design engi- 
neers of the Meyercord Co., Chicago 44, who produced the inexpensive 
decal nameplate pictured. The new white and green nameplate appears to 
be six separate letters — EU REKA-— underlined by an elongated tri- 
angle. Actually, the letters are imprinted on a clear back which is rapidly 


applied in a single operation. 


oo 


1s-hp motor, Compressor es 
pacity is sufficient to hold - 
freezer temperature at ~OF “4 
definitely or to : 


quick free 
ze 
food at qr 


20 F. oon 


Die Cast Lighting 


Fixture 


Die-CAST ALUMINUM with ac. 


quered finish is used for the 
metal parts of the new outdoor 
lighting unit made by the Hol- 
ophane Co., Inc., New York. 
for lighting of public areas, jp- 
dustrial buildings and yes. 


The use of die-cast 
parts assures precision of size 


idences. 


and detail, setting a new stand- 
ard in the lighting field, The 
bracket-hood — and 
prismatic refrac- 


functional 


thick 


double 





tor are proportioned to each 
other. Glass assembly is com- 
posed of hundreds of prisms 
built to optical standards to 
direct the light downward and 
outward for wide coverage and 
to produce a uniformly lighted 
appearance free from dazzle and 
dark bands. 

The hood is constructed to 
withstand: all weather condi- 
tions, and is impervious to dust 
rust. For relamping, the 
door screws are loosened, and 
the glass assembly swung open 
on the concealed hinge. 0 0 


and 


Voltage Regulation in Electrostatic Cleaners 


Arnold C. Fields 


WESTINGHOUSE ELEcTRIC Corp., Boston 


SUCCESSFUL OPERATION of electro- 
static air cleaners depends upon main- 
tenance of proper potentials in the 
ionizer and collector sections. Exces- 
sive operating voltages may produce 
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higher cleaning efficiency, but at the 
expense of detrimental side effects 
such as high power consumption and 
sparking. On the other hand, insuffi- 
cient potentials result in lower collec- 
tion efficiency. The power supply must 
maintain the voltages within their 
critical limits despite changes in load 


current resulting from atmospheric 
effects or variations in insulator leak- 
age. This requires that the slope of 
the output current-voltage regulation 
characteristic be as low as possible in 
its useful load range. 

The ionizer which charges the dust 
particles, consists of a grid of 
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SEYMOUR BRIGHT NICKEL PROCESS 


Where specific thicknesses of bright nickel are desired, use Seymour 
“NC” or “CK” Bright Nickel Processes in a warm plating bath. The 
warm type brightener solution permits specification barrel nickel 
plating of any desired deposit from .0002” to .0010”, and at a speed 
four to six times faster than with a cold solution. 


Seymour solutions are also available for cold plating baths where a 
deposit of about .0001” maximum is desired. Both warm and cold 
type brighteners are simple to maintain and easy to control. Deposits 
are adherent to properly cleaned base metals, except zinc base direct, 
and may be chromium plated without prior buffing or wiping. Write 
for complete information. 


Just off the press! A new Technical Data Book on 
Nickel Silver and Phosphor Bronze. Write for, your copy. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, 


JULY, 1954 


DISTRIBUTORS 
BART-MESSING CORP. 
229 Main St., Belleville 9, N. J. 


CROWN RHEOSTAT & SUPPLY CO. 
3465 N. Kimball Ave., Chicago, Ill. 


EATON CHEMICAL & DYESTUFF CO. 
1490 Franklin St., Detroit, Mich. 


ENTHONE, INC. 
442 Elm St., New Haven, Conn. 


W. M. FOTHERINGHAM 
977 Niagara St., Buffalo 13, N. Y. 


THE GILBERT TRAMER CO. 
1217 Main Ave., Cleveland 13, Ohio 


MUNNING & MUNNING, INC. 
202-208 Emmett Ave., Newark 5, N.J. 


SMITH CHEMICAL & SUPPLY CO. 
70 Clifford St., Providence 3, R. I. 
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grounded cylindrical members with a 
thin wire charged to 12,000 to 13,000 
volts d-c midway between them. A 
corona discharge occurs between the 
wires and the grounded cylinders, 
producing positive ions which in turn 
impart a positive electrical charge to 
particles carried by the airstream. 
After leaving the ionizer, the air and 
charged particles pass between the 
parallel metal plates of the collector. 
Alternate plates are grounded, with 
the intermediate plates insulated 
from them and maintained at a posi- 
tive potential of about 6000 volts dc. 
The positively charged particles are 
repelled by the positive plates and 
forced toward the adjoining grounded 
plates which they finally contact. 
With gradients of the order of 17,- 
000 to 20,000 volts per in. across an 
air gap as small as 5/16 in. frequent 
sparking may occur in the collector 


Rheostat 


Soturable reactor 


Bleeder 
resistor 


Filter 
copocitor 


12 kv 














Filament 
transformer 


section unless precautionary measures 
are taken. Spark-producing particles 
are prevented from entering and rou- 
tine maintenance insures removal of 
collected dirt before it builds up to 
cause sparking. However, the power 
supply should be immune to damage 
even from a continuous short circuit. 
Precipators in various sizes have cur- 
rent demands ranging from 1 ma up 
to several hundred. However, eco- 
nomic factors dictate the use of two 
or three small power supplies with 
multiple units in the larger precipita- 
tors. 

Early power supplies used neon- 
sign type transformers to supply high 
voltages to conventional voltage- 
doubler rectifier circuits employing 
vacuum tube rectifiers. The simplicity 
of the high reactance transformer 
makes it attractive, but it has several 
disadvantages. For example, output 


115v-60~ 


J Circuit 
breaker 





Time delay 
door switch ¢ 










Normal 
operation light 





Gnd 


Fig. 1—Circuit diagram of power supply for electronic precipitator 
used for air cleaning. Overload protection is obtained by using satura- 
ble reactor whose d-c bias current is derived from primary winding 
of high voltage transformer. Output voltage is controlled by bias 


rheostat. 
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mM 
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Rated output 


3 or 


on 


Output voltage-kilovolts, d-c 





Load current, ma d-c¢ 


Fig. 2—Voltage regulation curve of 
power supply controlled by saturable 
reactor. 


voltage is excessive when unloaded, 
the regulation characteristic is steep jn 
the rated load range, it has high aa 
circuit current, and it has limited pro- 
vision for adjustment to various loads, 

Consideration of means for over- 
coming these shortcomings suggested 
a suitable approach to be the use of a 
separate rectifier filament transformer 
in conjunction with a low reactance 
high voltage transformer, with auxil- 
iary controls for limiting overload cur- 
rents. Since the magnitudes of voltage 
and current make control elements in 
the high voltage circuit impractical, 
efforts were directed toward develop- 
ment of a simple device in the primary 
circuit. 

A saturable reactor is used with two 
series-connected a-c windings mount- 
ed on a magnetic core which can be 
biased with a controllable d-c flux. The 
a-c coils are wound on their respective 
core legs in such a way that at a given 
instant the a-c flux from one coil adds 
to the d-c flux in its core section while 
the a-c flux produced by the second 
coil opposes the d-c flux in its portion 
of the core. By supplying the proper 
value of current to the saturating coil, 
it is possible to bias the reactor core to 
a point where the fluxes from the a-c 
coils do not quite bring either core leg 
out of saturation at any time. 

Under this condition the reactor de- 
velops negligible inductive reactance 
and presents little a-c impedance. If, 
however, the relationship of the d-c 
and a-c fluxes is altered, either by in- 
creasing the current through the a-c 
coils or by reducing the d-c biasing 
current, it is possible to have the a-c 
flux de-saturate alternate core legs on 
successive half-cycles. Under this con- 
dition a reactive voltage drop will de- 
velop across the reactor, its magnitude 
depending upon how large a portion 
of the a-c waveform produces sufficient 
instantaneous flux to overcome the 
saturating effect of the d-c bias. By 
using a rheostat to adjust the d-c bias- 
ing. it is possible to control precisely 


ELECTRICAL MANUFACTURING 


a 
ALLOYS 


CHICAGO TELEPHONE SUPPLY 
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a, Telephone Supply Corporation has suc- 
ceeded in accomplishing two things indeed difficult 
to combine, as summed up in their slogan “Special- 
ists in Precision Mass Production of Variable Re- 
sistors. “They manufacivre the high quality variable 
resistors indispensable to radio, television, and 
military electronics. In fact, they are the world’s 
largest producers of variable resistors. 

To achieve this outstanding record, they con- 
centrate their entire effort on variable resistors, they 
maintain close control over all manufacturing proc- 
esses, and fabricate their own parts under close 
supervision from basic raw materials. Naturally, 
they make no secret of the importance to them of 
high quality materials. 

States Chicago Telephone: “To make our raw 
material program effective, we have stressed the 





CTS 45 Series 6 dia 
variable composition resistor 
with blade type printed 
circuit terminals 


Cutaway view of CTS 252 
Series, 1'%4" diameter 

2 watt wirewound variable 
resistor. The total resistance 
can be varied from 3 ohms to 


15,000 ohms, depending upon-the 
size and type of resistance wire used. 


CTS 25 Series 
2 Watt 
CTS 252 Series Wirewound 
2.Watt 3-25,000 ohms 
ita ae acl hale, 
3-15,000 ohms 





importance of dependable, quality-minded sources 
of supply. Driver-Harris is a supplier with these 
qualities, and Driver-Harris alloys have contributed 
greatly in making our performance possible. For many 
year we have been using Driver-Harris Nichrome’*, 
Karma*, Advance*, and other D-H Alloy wires for 
our resistance windings, with excellent results. We 
can strongly endorse Driver-Harris’ dependability 
and high quality products.” 

Nichrome, Advance, and Karma are at your serv- 
vice too, as are more than 80 other D-H _ alloys 
developed for application in the electrical and elec- 
tronic fields. If a high degree of resistance and 
absolute uniformity of output are “musts” for your 
product, let us have your specifications. We'll be 
glad to make recommendations based on your 
specific requirements. 


*T.M, Reg. U.S. Pat. Off. 


Sole producers of Nichrome, Advance, Karma 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


JULY, 1954 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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Cee 


the peak voltage applied to the trans- 
former primary. This provides for fine 
adjustment of the output voltage. 

The transformer is designed for a 
primary voltage slightly less than line 
voltage so that a small reactive voltage 
drop in the saturable reactor is neces- 
sary for proper output voltage. The 
core of the saturable reactor operates 
just below saturation, because of the 
combined effects of the d-c bias and 
the load current. In this condition, 
overloading the power supply beyond 
tolerable limits will result in rapid re- 
duction in output voltage. Overload 
protection is thereby obtained at the 
same time that fine output voltage ad- 
justment is accomplished. 


The reactor bias current is derived 
from the terminals of the primary 
winding of the high voltage trans- 
former, as shown in Fig. 1. This is es- 
sentially an application of regenerative 
teedback to the saturable reactor. It is 
possible to provide overload protection 
so that a short circuit will cause reduc- 
tion of primary current to a value lower 
than that for normal no-load operation. 
In addition, the output current can be 
reduced to less than the normal load 
current. Under such conditions the 
power supply can be operated short 
circuited for indefinite periods without 
damage, and should the fault clear by 
itself, the power supply will instantly 


restore normal operating potentials 
Fig. .2 shows the output regulatio,, 
characteristic for the power supply ad. 
justed for a 15-ma load current at 19 8 
kilovolts d-c. 
Two pilot lights are used to indicate 
normal or short circuit conditions, Un- 
der normal operating conditions the 
“Normal Operation” light, paralleling 
the transformer primary winding, ig jJ- 
luminated. On short circuit, full sup. 
ply line potential appears across the 
reactor to light the “Short Circuit” jp- 
dicator and extinguish the first lamp. 
Intermediate overload conditions pro- 
duce varying degrees of partial 


2 illumi- 
nation of each indicator. ooo 


Stainless Steel Spring Applications 


STAINLESS STEEL has been found to be 
superior to some of the best spring 
steels in certain business machine ap- 
plications. There are three stainless 
steel springs used, for example, in the 
Addressograph-Multigraph Class 1900 
addressing machine. One is a ribbon 
coil spring, the other two, flat dia- 
phragm springs. 

The ribbon coil spring, called a 
flexible “lister band,” is pulled out at 
the beginning of a listing operation 
and advances the paper past the point 
at which impressions are made as it 
coils up at the back of the machine. 
Holes in the band let fingers drop 
through to contro] the advance spac- 
ing. 

Originally, Addressograph - Mulkti- 
graph used a special imported carbon 
spring steel for this application. This 


was an expensive material, and was 
hard to get during the war. The best 
domestic spring steels were tried, but 
failed after too few hours of operation. 

After extensive experimentation, 
standard Type 301 stainless steel was 
found to answer the problem. Type 
301 is an austenitic stainless steel con- 
taining 16 to 18 per cent chromium, 
6 to 8 per cent nickel. This steel gains 
high mechanical properties upon cold- 
working. Type 301 is furnished for 
this application as cold-rolled strip 
with No. 2 mill finish, in gages from 
0.006 to 0.008 in. thick. The cold 
rolling operation develops the high 
strength, high ductility, and high wear 
resistance needed for these applica- 
tions. It does not need to be plated to 
make it attractive and corrosion re- 
sistant. 





Flexible stainless steel band controls spacing of impressions when lists are 
printed on Addressograph-Multigraph machine. Type 301 stainless steel re- 
tains spring action longer than other materials, resists corrosive action at 
fingermarks. 
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The diaphragm springs are the 
ribbon support and ribbon guide, one 
below and one above the inked ribbon 
through which the Addressograph 
plates make their impression. These 
two springs hold the ribbon between 
them, keeping it flat and clear of the 











Flat diaphragm spring used as ribbon 
guard in Addressograph-Multigraph 
machine was switched from imported 
spring steel to Type 301 stainless. 


paper. Both flex as the plate comes 
down to press the ribbon against the 
paper through the cutout sections of 
the springs. The machine operates as 
fast as 120 impressions a minute. 
These springs are also formed of 
Type 301 stainless. oo00 
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TRANSISTORS 


N view of the startling achievements recorded 
by today’s computers, there is widespread dis- 
cussion in engineering and management circles 
relating to future applications and their potential 
effect on industrial development. Current theories 
run the gamut of extreme optimism to hesitant 
predictions. No conflict exists, however, regard- 
ing the importance of General Electric Company 
and its germanium products in developing com- 
puters to their ultimate efficiency. 


Basically, these miniature G-E components aim 
at reduced equipment size...increased equipment 
reliability. It is coincident with accomplishing 
the primary objectives that cost is lowered and 
application broadened. The computer, for ex- 


Progress /s Our Most /mportant Product 


DIODES * RECTIFIERS 


ample, utilizes diodes to eliminate bulky tubes. 
This substitution then causes additional savings 
in overall manufacturing cost. A smaller, more 
efficient, less costly instrument results in ability 
to apply computer principles to industrial con- 
trol processes, the solution of multiple design 
problems and a host of other assignments. 

In your business activity, equipment may be 
used now which sorely needs the advantages only 
G-E germanium products can offer. Why not 
review existing circuit design techniques and refer 
your objectives to expert General Electric appli- 
cation engineers? Write us today for complete 
information! General Electric Company, Section 
X8074, Electronics Park, Syracuse, New York. 


GENERAL @@ ELECTRIC 


JULY, 1954 
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NEW COMPONENTS 
AND MATERIALS 





RECORDING CONTROLLERS FEATURE MAGNETIC STANDARD 


Designed for continuous contro] and 
measurement uninterrupted by peri- 
odic calibration, potentiometric and 
a-c bridge recorders and recording 


.* 


s 
A. 


rece 


= 
= 
on 





controllers incorporate new measure- 
ment circuitry and components. Fea- 
tures include a magnetic standard in 
potentiometric systems and a bridge- 
balancing unit in a-c bridge systems. 

Use of a magnetic standard elimi- 
nates need for dry cells, slidewires, 
and many moving parts found in con- 
ventional potentiometric instruments. 
In the a-c bridge system, the bridge- 
balancing unit supplies power to the 
bridge and provides a means for re- 
balancing it. As an example, in cases 
where the variable under measure- 
ment is temperature, the circuit is 
unbalanced by changes in the resist- 
ance bulb. Balancing is achieved by 
a servo motor which repositions the 
balancing unit’s rotor. 

Both available with 
either electric or pneumatic control, 


models are 


and are equipped with a centerless 
pointer. Other design features jp. 
clude plug-in components, anti-back- 
lash gearing, internal illumination, 
and an integral pen-inkwell assembly 
designed for automatic realignment, 
The reinforced steel case and die-cast 
aluminum cover are sealed with neo. 
prene gasketing and can be furnished 

for either wall- or flush-mounting, 
Chart speeds are 1, 4, 8, 12, and 
25 hr, and 7 days. Net weight of the 
instrument varies from 75 to 95 Jb. 
depending on control form and meas- 
uring system. The potentiometric sys- 
tems have a power consumption of 
65 watts; the a-c bridge units, 40 
watts. A 120-volt, 60-cycle power 
supply is required. General Electric 
Co., 1 River Rd., Schenectady, N. Y. 
No. 1, Reader Inquiry Facility, 5 


POLYESTER-MODIFIED MELAMINE OFFERS IMPROVED MACHINABILITY 


Machinability of paper-base polyes- 
ter-modified melamine, Grade Y-2401, 
is said to be superior to that of con- 
ventional melamine plastics and as 
good as that of paper-base phenolics. 
In its arc resistance, Grade Y-2401, 
lies approximately midway between 
paper-base phenolic (NEMA Grade 
XXX) and _ paper-base melamine 
(NEMA Grade XX-M). When sub- 
jected to 113 arcs per min at 15 ky, 
30 ma, delivered across a %-in gap, 
Grade Y-2401 withstood 17 arcs and 
Grade XXX 5 arcs. 

Compared with the _ electrical 
grades of the phenolics (such as 
NEMA Grade XXX), the new high- 
pressure laminate has superior arc 
resistance, dielectric strength, dissipa- 
tion factor, and moisture resistance. 

Dielectric strength of Grade 
Y-2401, parallel to laminations, is 
63.0 kv, as received, and 17.3 kv 
under Condition D-48/50; also 585 
volts per mil, as received, perpendicu- 
lar to laminations in a short-time test 
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in oil. Other properties include: 

Water absorption (per cent gain) 
Condition E-1/105 followed 

0.62 


by Condition D-24/23 
Rockwell hardness (146 in thick) 
Cold, M value 108 





Dissipation factor 
1 me 


as received ().0298 
Condition D-24/23 0.0315 
60 cycles 
as received 0.017 
Condition D-24/23 0.037 
Dielectric Constant 
1 me 
as received 4,2] 
Condition D-24/23 4,32 
The melamine-polyester can be 


punched in thicknesses up to % in. 
In addition, sections up to 48 in. can 
be shaped by shaving dies. It can also 
be drilled, sawed, turned and milled 
using standard rather than carboloy- 
tipped tools. Also, because Grade 
Y-2401 is not brittle it can be rough- 
blanked much closer to its final form, 
requiring less machining. 

Grade Y-2401 can be used in trans- 
formers, circuit breakers, switch bases, 
supports for sliding contacts and in 
other electrical and electronic ap 
plications. It is available in 39 x 4/- 
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Pilot production mold for drawer 
shown cost only $25. Mass produc- 
) tion metal mold !ess than $500, and 

only 3 days to build. 


: CAMPCO DIVISION OF 


. CHICAGO MOLDED PRODUCTS CORP. 


ie Se ee oe ee eee ee ee ee ee ee ee eee ee ee eee ee, 


t 

de Campco Division ' 

h- Chicago Molded Products Corporation ; 

- 2715 Normandy Ave., Chicago 35, Illinois : 

Please send me your Technical Data Bulletin on Campco ; 

$-300 Sheet. { 

1S- ' 

Nome ae ee ! 

eS, c ; 
4 om 

in = : { 

- Street_ eed ; 
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CAMPCO 


$-300 RIGID SHEET 


New type high gloss styrene-rubber sheet can be formed with 
simple, low cost dies of wood, sprayed metal or plaster. 


CAMPCO S§S-300 is a strong but lightweight sheet that you can 
form to complex shapes on simple machines at high speed. 
Practically any conventional forming techniques can be used. 
CAMPCO sheet is easily embossed or deep drawn under heat. 
It can be printed, painted, laminated. It is available in a full 
range of translucent or opaque colors. 


CAMPCO S-300’s brilliant, porcelain-like gloss finish, high im- 
pact strength, low cost (26 to 28 cents per square foot in .080” 
thickness), excellent dimensional stability, low moisture ab- 
sorption and good heat resistance to temperatures below 
boiling, result from the new techniques we use to produce 
this styrene and rubber alloy. 

If you are now making, or contemplate making, a product 
in wood, glass, rigid vinyl, acetate, fibreboard, rubber, or, in 
some cases, even injection molded plastics, look at CAMPCO 
sheet first. It may mean greatly reduced die and production 
costs. It could mean increased product efficiency. Talk it over 
with our engineers. There’s no obligation. Meanwhile, send in 
the coupon for full details on this remarkable new plastic sheet. 


Widths from 20 to 58 inches 
Thicknesses from .005 to .125 inch 
Any desired length 
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@ A Cost Saving Catalog of 
Electric Motor Control. 


@ Many New Control Items 
Listed. 


YOU SAVE 


with the right control for the job. 
Now with in-between sizes in the 
magnetic starter line, you buy and 
pay only for the capacity you need. 


The new catalog includes drum 
controllers designed for your re- 
quirements. These durable, eco- 
nomical controllers are for manual 
operation of reversing and multi- 
speed motors. Also time tested, de- 
pendable pressure switches for air 
compressors and water systems. 


TODAY 


for this new catalog to 
help you save money when 
buying Electric Motor Con- 


. 
. 
. 
. 
. 
. 
. 
. 


= trol. Furnas Electric Company, 
*, 1024 McKee St., Batavia, IIl. 
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in. sheets, and in thicknesses of 142 to 
1 in. inclusive. The color is ivory; the 
finish, dull semigloss. National Vul- 
canized Fibre Co., Wilmington 99, 
Del. 
ir No. 2, Read wiry Facilit 


TEFLON SPAGHETTI TUBING 
Made from manutfacturer’s Polypenco 
Teflon, spaghetti tubing is unaffected 
by repeated flexing or by heat from 
soldering irons. Featuring high dielec- 
tric strength, it is available in a wide 
range of sizes for insulating wire con- 
ductors, bus leads, subminiature tube 
pins, and other applications. 

Useful for color-coding wires and 
circuits, the tubing is produced in its 
natural white color; also in black. 
red, brown, green, blue and vellow. 
It is made in a range of internal diam- 
AWG 24 
through 8 and is said to maintain full 
electrical 


eters corresponding to 


characteristics 


insulating 





even when flexed or bent during as- 
sembly and _ installation. 

Since the material has the inherent 
properties of Teflon, it will not melt, 
burn or decompose while a joint next 
to it is being soldered. The material 
is completely stable at temperatures 
up to 275 C. 

The tubing has a high surface re- 
sistivity, dropping to only 10 ohms 
at 100 per cent relative humidity. 
Short time dielectric strength is said 
to be high: both the colored and nat- 
ural tubing have dielectric strengths 
ranging from 900 to 1000 volts per 
mil, based on a normal safety factor. 
It is supplied on reels in lengths of 
100, 200, 500, and 1000 ft. The 
Polymer Corporation of Pennsylvania, 
Reading, Pa. 


No. 3, Reader Inquiry Facility, page 235. 


MINIATURE PHOTO 
TRANSISTOR 

Miniature p-n-p photo _ transistor, 
Type RR66, is capable of perform- 
ance at a level sufficiently high to 
operate a relay, as well as for various 
industria] contro] applications. 

The light-sensitive element is her- 
metically sealed within a glass bulb 
and is connected to three leads which 
emerge from a glass header base. The 
bulb has a %-in. diam and a %%-in. 





overall height. The spectrai response 
covers the visible range and extends 
far into the infra-red: it is especially 
useful in black light applications. Fea- 
tured is an available base connection 
which permits thermal stabilization 
in modulated light applications. Tep- 
tative ratings (at 25 C) include: ree. 
ommended maximum collector volt- 
age, 12 volts; recommended maxi- 
mum collector current, 20 ma: and 
maximum collector dissipation, 50 
mw. Light sensitivity is 25 microamp 
per ft-candle. Current amplification 
factor is 100 (nom). Radio Receptor 
Co., 251 W. 19th St., New York 11, 
N. Y. 

r No. 4, 


RERATED POLYPHASE 
MOTORS 


Series 100 polyphase a-c motors with 
1 to 30 hp ratings are built to new 
NEMA frame dimensions. Design fea- 
tures include frames made of rolled 





steel, and end plates of cast iron. Use 
of rolled steel in the new series pro- 
vides more space for windings. Re- 
design also features nearly 50 per 
cent more contact area between cool- 
ing air and materials. Copper rotor 
constructicn has been retained. 
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__ Waldes Truarc Rings Cut Costs $3.26 per Unit a 





Reduce Size and Weight of Air Cylinder! 


OLD STYLE air cylinder, with thread-secured head, required 
costly tapping, chasing and assembly operations. Also, satisfactory 
maintenance of packing unit necessitated use of pipe wrenches on 
painted surfaces. 


WALDES TRUARC RINGS PERMITTED 


THESE SAVINGS 


Production Time Cut..17 minutes 
Weight Saved.................... 1% Ib. 
Length Shortened........1/2 inches 


Cost Saved...................2 $3.26 unit 


and easy. 


m The A. K. Allen Company of 
Brooklyn, New York, maker of 
AllenAir cylinders, now uses two 
Waldes Truarc Inverted Rings 
(series 5008) to secure heads 
rigidly within tubes. 


® TRUARC Rings, in this applica- 
tion, are ground parallel by A. K. 
Allen to .001 tolerance. In a static 
hydraulic bursting test, the 3” unit 
(recommended for 350 p.s.i.) with- 
stands a pressure of 2000 p.s.i. 
And at bursting-point, the brass 





NEW cylinder head is secured with precision-ground Waldes Truarc 
Rings. This produces perfect alignment of head within the housing, 
difficult to obtain with screw-thread seating. Maintenance is quick 


groove gives way; the Truarc Ring 
remains intact. 

@ Waldes Truarc Retaining Rings 
are precision-engineered... quick 
and easy to assemble and to dis- 
assemble. They can be used over 
and over again. There’s a Waldes 
Truarc Ring to answer every fas- 
tening problem. 

® Find out what Waldes Truarc 
Retaining Rings can do for you. 


Send your blueprints to Waldes 
Truarc engineers. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool 





WALDES 


TRUARC = 


REG. U. S. PAT. OFF, 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


ma TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE 
WING U.S. PATENTS: 2.382,947: 2.382.948: 2,416,652: 2.420,921: 2,426,341: 2,439,765; 
2.441.846; 2,455,165; 2,483,360; 2,463,363: 2.467.802: 2,467,603; 2.491.306; 2,509,081; 
AND OTHER PATENTS PENDING. 
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SEND FOR NEW CATALOG » | ~ einai 


=. == | Waldes Kohinoor, Inc., 47-16 Austel Pl., L.1.C.1,N.Y. 





Please send me the new Waldes Truarc Retaining 
Ring catalog. 
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Give Your Product 


A HEAD START 
itis ESL 
ELECTRICAL 
CONTACT 


ASSEMBLIES 


Making complete electrical contact 
assemblies is a Gibson specialty that 
often means customers’ money saved. 
We have the correct materials and equip- 
ment to do the job. Although we can 
furnish Gibson contacts of any type for 
assembly in your own plant, many of 
our customers find it economical to 
have us do the entire assembly job. 

Engineering skill and production 
experience come into play. This is im- 
portant because the attachment of 
contacts to supports is vital to total 
performance of your product. 

Special Gibson copper alloys with 
high conductivity and strength are avail- 
able for making contact supports—to 
which contacts may be welded, brazed or 
riveted. 

Gibson contact assemblies can be 
made with the most economical and 
satifactory combination of contact form 
and assembly method to suit your prod- 
uct. Gibson-designed, Gibson-manufac- 
tured contacts and assemblies will give 
outstanding performance in your elec- 
trical circuit breakers, contactors, 
instruments, relays, rheostats, signaling 
equipment, switches, tap changers, ther- 
mostats, domestic appliances, and other 
electrical and electronic products. 


For engineering data on Gibson con- 
SEC Mert li ee 
oO. eee: le 





Contacts Engineered to Your 
Requirements 


2 wn 
ibsil oy 
ELECTRICAL CONTACTS 
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AMMO , 
Gipson EtectRic COMPANY 


8349 Frankstown Ave., Pittsburgh 21, Pa. 
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First to be offered are open, drip- 
proof motors, and totally enclosed, 
fan-cooled types. Both are available 
in 182 and 184 frame sizes. Ratings 
are: 1, 1% and 2 hp at 1800 rpm; 
142, 2 and 3 hp at 3600 rpm; and %, 
1, 1% hp at 1200 rpm. 

The dripproof motors have bearing 
shields to keep out foreign matter. 
Bearings are locked on the shaft and 
in the end plate; inside grease caps 
are standard. Diagonally split ter- 
minal boxes provide ample space for 
connections. Temperature rise within 
40 C rating is readily maintained. 

Totally enclosed, fan-cooled mo- 
tors retain essentially the same con- 
tours as the open motors, since prac- 
tically the same air passages are used. 
The external fan is enclosed by a 
pressed-metal guard. The split-hub- 
type aluminum fan can be removed 
easily for Other features 
include cartridge-type bearing en- 
closures that allow complete disas- 
sembly without exposing the bearing 
itself. The motors, which are equipped 
with grease fittings and relief plugs, 
are rated for a 55-deg temperature 
rise. 

Re-rated larger frame 
sizes and in other models will become 
available in coming months. Howell 
Electric Motors Co., Howell, Mich. 

rey in.’ S. Peder treaiiry Facttit , 
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REDUCTION GEAR 

Gear ratios as high as 71:1 per stage 
can be obtained with the Cyclo re- 
duction gear. A two-stage gear can 
provide speed reductions up to about 





5000:1. Design of the reduction gear 
combines the concentric arrangement 
of a planetary unit with the high- 
reduction ratio of a worm gear drive. 
No conventional gears are used. In- 


stead, the Cylo reduction 
ates on the principle of Cycloid ca, 

motions which involve no sliding aa 
tact. Efficiency is said to be so hig) 
that special lubrication or oj] cul 
equipment is unnecessary, even - 
high power ratings. Use can be made 
of the same type of grease lubrica- 
tion used on ball bearings, Havin 
electric motor and other applications 
the gear is furnished in several mod. 
els, for power ratings up to 35 hp 
and for either horizontal or vertical 
mounting. Now manufactured in Ger. 
many, it is available from an Amer- 
ican representative. The Ore & Chem. 
ical Corp., 80 Broad St., New York 
4,N. Y. 


Circle No. 6, Reader 


gear Oper- 


Inquiry Facility, page 235 


ENCAPSULATED RESISTORS 


Encapsulated, wirewound _ precision 
resistors, designated the Riteohm se. 
ries, exceed the requirements of speci- 
fication MIL-R-93A, Amendment 2 
at 125 C ambient temperature, In 
the new line, the enameled alloy re- 





al 


sistance wire is noninductively pie- 
wound on a rigid, steatite bobbin, 
which holds the pie windings rigidly 
in place. The resistance wire is welded 
to the terminals by a special welding 
process. 

The entire assembly is then com- 
pletely encapsulated (including cen- 
ter of bobbin) in manufacturer's spe- 
cial resin to keep out moisture and 
hold the windings firmly in place. 
This resin has a coefficient of expan- 
sion that closely matches that of the 
bobbin, wire, and terminal materials. 
Method of construction produces an 
extremely stable resistor that is prac- 
tically immune to moisture, vibration, 
and mechanical damage. 

Resistors are available with axial 
leads (Type 85) or lug terminals (Type 
86). Wattage sizes are: %4, 45, 4%, % 
and 1 watt (125 C ambient tempera- 
ture). Resistance values are available 
up to a maximum of 1,950,000 ohms. 
Resistance tolerances as close as +0.1 
per cent can be furnished. 

The axial-lead type can be fur- 
nished in eight sizes from 3 to 1 in. m 
length (excluding leads), and from 
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COMBINE 


relay and stepping switch functions 


TEM 1 


cam-=type relay 





specify contact sequences to fit the job 


HELPFUL ENGINEERING INFORMATION 


¢cams—Each revolution is divided into 36 steps— 
any combination of “operated” or “unoperated”’ 
intervals can be provided. 


contact arrangement—Maximum of 6 contact 
springs for each of the 3 cams. 


spring contacts—Twin contacts. Will make and 
break load of 150 watts (maximum 3 amps.). “Heavy- 


duty” single contacts can be provided for higher 
wattage. 


speed of operation—Self-interrupted, 65 steps 
per second; impulse-controlled, 35 steps per second. 


vibration—Withstands up to 10.5 G. 

shock and acceleration—Up to 25 G. 

ambient temperatures—From —55°C. to +75°C. 
weight— 14-20 oz. 


size—3 %4" x 27%." x 1254)”. 


JULY, 1954 


You plan this relay’s programming . . . for cam-switching . . . for 
alternate on-off operations . . . or as a “‘stepper.’’ Use it to cut 
space, weight, maintenance costs. Automatic Electric’s “OCS” 
Relay is shock-resistant, compact, versatile, and it simplifies 
engineering— 


cam-switching—Use this rugged unit to replace entire banks of 
relays and switches. You can really count on it to work—perform- 
ance records exceed 250,000,000 high-speed operations! 


alternate on-off operations—Replace delicate latch-in type 
relays with dependable ‘“SOCS” units. You can expect excellent 
service even under extreme conditions of shock, vibration, and 
temperature change. 


stepping operations—Stepping is high-speed, accurate and 
dependable. The relay can be driven self-interruptedly to produce 
a time cycle or for ‘““homing.”’ You can extend the range of your 
present planning with complete facts on this outstanding addition 
to an outstanding line of quality relays—write today to: Auto- 
matic Electric Sales Corporation, 1033 West Van Buren Street, 
Chicago 7, Illinois. In Canada: Automatic Electric Sales (Canada) 
Ltd., Toronto. Offices in principal cities. 
SWITCHES 
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CREATE INTEREST 





SHIP 





COLLECT SALES DIVIDENDS 


HINDE & DAUCH 


“ne”! 
AUTHORITY ON PACKAGING aE, 


40 SALES OFFICES © 17 FACTORIES AND MILLS & 






Write for free booklet ‘How to Prepak in Corrugated Boxes.” 
Hinde & Dauch, Sandusky 35, Ohio 
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“46 to 2 in. in diam: the lug type can 
be furnished in three lengths from “ 
to 1 in., with ‘a “s6-in. diam. Ohmite 
Manufacturing Company, 3613 How 
ard St., Skokie, II. ; 
ircle No. 7, Reader iry Facility 


SYNCHRONOUS MOTOR 


Synchronous motor, designated Type 
KX, delivers 30 in.-oz of torque at 
1 rpm. The motor, which supersedes 
manufacturer's Type SX model, per- 
mits no slip or  sub-synchronoys 
speed, and runs equally well in any 
position, due to a balanced bearing 
system and universal capillary lubg- 
cation. 

Other features include instant start. 
ing and stopping, within 2 cycles, }t 
is available in a wide range of speeds 





from 60 rpm to | rpd, for either 
right, left, or oscillating rotation, At 
rated load, temperature rise is 43 C. A 
one- or two-way friction clutch, per- 
mitting shaft to be turned independ- 
ently of motor or gearing, can be 
supplied. A wide variety of output 
shafts are also offered. The ULz-ap- 
proved motor is also available with 
standard clutch, reverse clutch and in 
dual motor designs. The R. W. 
Cramer Co., Inc., Centerbook, Conn. 
No. 8, f 


MIDGET SWITCHES 

Suitable for applications requiring 
small size with ability to control re- 
sistive loads up to 25 amp or a motor 
load up to 2 hp, is a line of switches 
designated Diamond H Series 1400. 
Vacuum cleaners, portable tools, light 
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How MICO Insulation helps U. S. MOTORS for AIRCRAFT 


exceed tough specifications for high-temperature performance 






Pn a 


into stator slot. Before insertion, the cell wall is cut to size and 
given a double crease to facilitate assembly. 


3. After winding, surge testing and treating, wound stator is 
assembled into motor. Units pictured are of the totally- 


enclosed, explosion-proof type with integral gearing, used 
for powering pumps, compressors, actuators, hoists. 


a} bi Cee 
1; Cell wall made of ISOMICA® Flexible Plate being inserted 





me 


2. Wound stator shown being subjected to surge test at 1000 V. 
Any weak spots, cross phasing, unbalanced winding or wrong 
connections can be detected by oscilloscope pattern. 





4. Mica Insulator Company parts used to insulate U.S. Air- 
craft Motors. Left to right: Cell Wall—ISOMICA Flexible 
Plate; Center Stick—LAMICOID® thermosetting plastic-sili- 


cone-glass laminate; Top Stick —LAMICOID; Phase Insulation 
—ISOMICA, 


One of the big problems in aircraft motor insulation is altitude. Lowered air pressure 


reduces effective cooling by convection and radiation, creates higher operating temper- 
atures. That’s why U. S. Aircrait Motors use ISOMICA—a Class H silicone-bonded 
processed mica with silicone-treated glass cloth on both sides — for phase insulation 
and cell walls...and silicone-glass LAMICOID—a Class H laminate—for center and 
top sticks. These superior insulating materials enable U.S. Aircraft Motors to with- 
stand higher temperatures while still retaining minimum weight per horsepower. 

We'll be glad to work with you on your electrical insulation problems. Whatever 
electrical insulation material you need — Class A to Class H — MICO makes it best. 
We manufacture it, cut it to size, or fabricate it to your specification. Write today. 





*Product of U.S. Electrical Motors Inc. 


Oboe 
MICA Yuulellor COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


In Canada— Micanite Canada, Ltd.., Granby, Quebec 


® (Laminated Plastic) « " 


_ JULY, 1954 


E © (Built-up Mica) « EMPIRE ® (Varnished Fabrics and Paper) « FABRICATED MICA . ISOMICAE 
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for control of 





You don’t have shock and vibration 
problems every day — but when you do, 
you want them solved promptly. So you 
want the practical experience of men 
who’ve been spending all their time in 
this highly specialized engineering — 
men who have most likely met and suc- 
cessfully answered questions just like the 
ones that are bothering you. These men 
are Barry engineers — ready and able 
to analyze your shock and vibration prob- 
lems, backed by a laboratory staffed and 
equipped to prove their solutions, and 
served by model shops geared to produce 
your prototypes whenever you need them. 


You'll save time, money, and trouble 
by using our design and profotype serv- 
ice. Write today for Bulletin DP-54 
“This is Barry”. 


SALES REPRESENTATIVES 





SHOCK and VIBRATION 


PRODUCTION FACILITIES include such 
modern equipment as this 100 KVA spot welder, 
accurately timed for welding aluminum. 





LAB-TESTING the performance of Barrymounts 
protecting delicate electronic equipment. 









708 PLEASANT STREET 
WATERTOWN 72, MASS. 


IN ALL PRINCIPAL CITIES 








| Designed 


inois 


| pound, Bi-Seal, 


machine tools, air conditioners, and 
similar units, are typical applications 
Included are both toggle and push. 
button types. In both, the switch base 
measures °%4 x 7442 x 1%@ in. They 
are available with ratings up to 1% hp 
at 120 volts; 2 hp at 240 volts. a 
up to 25 amp at 120 and 240 volts 
(a-c only). Ratings up to 30 amp 
available on order. 

Positive action results from actuat- 
ing a pivoted rocking arm with q 
spring-loaded, abrasion-resistant jp. 
sulated roller to keep the contagt 
mechanism under pressure in all Posi- 
tions and also to provide a wiping 
action at both make and break. 

Both types of switches are avail. 
able in a variety of contact arrange. 
ments and for various Operating con- 
ditions. Screw solder, tab and pig-tail 
terminals are standard. All standard 
mounting arrangements are available 
with sleeve lengths from 4 to Mg 
in. The Hart Manufacturing Com- 
pany, 211 Bartholomew Ave., Hart- 
ford, Conn. 
ircle No. 9, Reader Inquiry Facility, page 
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MIDGET ELECTROLYTIC 
CAPACITORS 


for with transistors, 
printed circuits and other applica- 
tions, miniature and _ sub-miniature 
electrolytic capacitors are designated 
Types MT and SMT. Features of the 
low-current-drain capacitors include 
all-aluminum construction with con- 


use 


necting leads of tinned brass for extra 
strength. Hermetically sealed, they 
have an operating temperature range 
from 20 to 65 C. Capacitors are 
available with values from % to 100 


| mf and from 3 to 75 working volts 
| d-c. They can be obtained in case 


styles with %, %e6, % and 36 in. diam. 
Lengths range from '% to 1% in. Ill- 
Condenser Co., 1616 North 
Throop St., Chicago 22, Ill. 

No. 10, f Jer Ir Facilit 


COLORED INSULATING TAPE 
Made of 


a polyethylene-based com- 
a self-bonding elec- 
trical insulating tape is available in ‘ 


colors: black, white, red, yellow, 


| orange, green and blue. Useful for 


| color-coding 


wire, the tape, when 
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Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 


familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials. Each 
is exactly controlled as to finished dimensions, class of thread fit 
and finish. Each is now in use on critical applications, with a record 
for uniform high quality that is unmatched. 


Most of them are standard parts. Some originated as the result of 


a@ specific request for ESNA’s help with an important fastening 
problem. 


Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Ao i 
( RADEMARK 


Elastic Stop Nut Corporation of America 
Dept. N62-722, 2330 Vauxhall Road, Union, N. J. 
Please send the following free fastening information: 
( ELASTIC STOP nut bulletin [CD Here is a drawing of our product. 


What self-locking fastener would 
you suggest? 


Name sitnisesiniicnyipmeacctiieseiaaan a 


Firm 





Street___ 





City... scininnincstntinanasesiailinnnnscsctet ania e INN ctatiiaicasisi 
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without BRAKE RAE 


KO SOM 
WITH STAR-KIMBLE BRAKEMOTORS 


Time from full speed to standstill can be as short as one-fifth of a 
second with a Star-Kimble Brakemotor — the extra-large brakelining 


area makes possible these extra-fast stops of motor and connected load. 


Starting of the motor is fast and smooth, too. The small air gap results 


<a : : with a %%-24 hex nut, and can be 

in instantaneous release of the brake when the motor current is switched supplied with screw, solder, or manu- 

on. No brake drag to impede acceleration. facturer’s Quick-Connect terminals. 
Ark-Les Switch Corp., 51 Water St., 

These cycles of split-second stops and smooth starts can be repeated Watertown 72. Mass. 

millions of times — that's proved by the experience of user after user No. 12, Read acility, page 233 


of Star-Kimble motors, even in the severest types of service. In 
reversing service, a Brakemotor can make four times as many starts a 


minute as a motor which is reversed by plugging. 


Every Star-Kimble Brakemotor is an integral, space-saving unit — with 
motor and brake designed and built together to work together. A single 


manufacturer — undivided responsibility. 






For the full story, write for Bulletin B-501-A 


MOTOR DIVISION OF 
JIEHLE PRINTING PRESS AND MFG. CO. 


QUICKLY SMOOTHLY 


WN WW 


TAR-KIMBLE 


applied, fuses into a solid mass that 
creates a permanent watertight seal 

Because of its elasticity and me. 
chanical strength, Bi-Seal is said to 
mold itself into a perfectly conformed 
sheath over complex shapes. It ye. 
tains its flexibility at temperatures as 
low as —67 F and has an average 
dielectric strength of more than 1000 
volts per mil of thickness. Bishop 
Manufacturing Corp., 10 Canfield 
Rd., Cedar Grove, N. J. 
ircie No. 11, Reader |r 


y Facility, page 235 


APPLIANCE ROTARY SWITCH 


Rotary snap switch, Series 7551, is a 
completely enclosed unit suitable 
variety of applications, including fans. 
drink mixers, driers, ranges, washers 
and other appliances where a manual. 
ly operated rotary switch is used. 
The switch is UL-listed at 3 amp, 
125 volts a-c. It is available in vari- 
ous circuit sequences, including tap 





and accumulative positions. It has a 
l%s-in. diam and requires a %4-in, 
depth behind the mounting panel. 
Available in any desired length or 
¥4-in. milled shafts. Switch is mounted 


by means of a %-in. threaded stem 


EXPLOSION-PROOF MOTORS 


Two new explosion-proof motors con- 
sist of Type EX explosion-proof and 
Type ED dust-tight models. Type EX 
is designed for use in hazardous loca- 
tions where gasoline, petroleum, 
naphtha, alcohols, acetone, lacquer 
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206 Bloomfield Ave. Bloomfield, N. J. 
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write on company letterhead 


MAGIETICS inc. 


DEPT. EM-9, BUTLER, PENNSYLVANIA 
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MAGNETIC SHIELDS 


Are you ready for a major electronic and electrical first— 
Maenetics, Inc. “Performance-Guaranteed” Shields for shielding 
of standard cathode ray and other tubes against moderate and 
high flux external fields... and custom-designed “Performance- 
Guaranteed” Shields for specific shielding problems? 

Here are shields which eliminate waste ... are guaranteed to 


your performance spec ification...and are sold at standard prices. 


WIDEST CHOICE IS YOURS 


MATERIALS... Premium quality Performance-Guaranteed Shields 
are usually made from Mumetal or A.E.M. 4750, dry-hydrogen 
annealed for optimum isolating properties. Shields can be made 
from any other commercially available magnetic and non-mag- 
netic materials when required by performance specifications. 


METHOD OF MANUFACTURE . . . Performance-Guaranteed Shields 
can be fabricated or drawn by Magnetics, Inc., depending upon 
which is most economical for your requirements. 


FINISH . . . Performance-Guaranteed Shields can be furnished 
painted, lacquered or unfinished, as your requirements dictate. 
Paint color can be matched to any equipment shade you select. 
Pre-painting by Magnetics, Inc. eliminates danger of damage to 
shields in painting operations in your plant... provides you 
with shields immediately ready for your assembly operations. 


FREE ENGINEERING DESIGN .. . Our Engineering Department will 
carry out all phases of your shield design . . . including magnetic 
analysis .. . mechanical design ... and production engineering 
to your cost requirements. 
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| solvent vapors and natural gas are 
present. It is a totally enclosed, fap. 
| cooled, explosion-proof, UL-approved 
| motor for Class I Group D service 

Type ED is designed for use wher. 
hazardous grain dust, carbon black 
coal or coke dusts exist. It js totally 
enclosed, fan-cooled, dust-tight ang 
UL-approved for Class II Groups F 
and G service. Both types are ayajl. 
able in ratings of %4 to 20 hp in frame 
sizes 224 to 326 inclusive, for Opera- 
tion on 2- or 3-phase, and all com. 
mercial frequencies and 
below 600. 

Design of the motor frame features 
deep, integrally cast fins that provide 
extra cooling surface for more rapid 
heat dissipation without increasing 
the diameter of the motor frame, 4 
specially designed external fan forces 
air at high velocity over the outside 
of the motor. If desired, under ex. 
treme conditions of dirt or silt, a 
broom can easily be used to remove 
heavy deposits, since all motor cool- 
ing surfaces are accessible. The Lima 
Electric Motor Co., 35 Finlay Rd, 
Lima, Ohio. 
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RELAY ENGINEERING* sx22xsz0" 


O O K Designed to provide automatic control 
| S M O R FE T im A N A R e ee | for window air conditioners, Series 
3700 time switch features a seven-day 
This 640-page handbook, now in its 7th printing, dial that allows for different settings 





Voltages 








a is used just about everywhere that relays and for each day, as well as providing for 
; : ; . Sunday and holiday cutout. The 

Copies of this “RELAY ENGINEER. timers find important jobs in electrical equipment. 

ING” Handbook are available at But ‘Relay Engineering” is more than just the 

the nominal price of $3 each. A _ title of a book. 

comprehensive guide to types, It is the guiding principle of Struthers-Dunn’s 


selection, circuits, auxiliary equvip- specialized service. For over 30 years, S-D’s aim 
ment and maintenance, it contains has been to design and produce relays for a wide 
640 pages and more than 1100 = Variety of specific purposes—then to provide 
diagrams, photos and data tables. ©) i}J0g engineering help in selecting and using 
these many types to best advantage. 

Today, backed by over 5,348 standard types— 
each designed for a purpose—Struthers-Dunn relay 
engineers are in a unique position to recommend 
exactly the right relay for 4 applications out of 5. 

And, by “right’’ we mean relays that match your 
requirements electrically, mechanically and costwise! 





switch can also be manually operated 
without disturbing the sequence of 
automatic operation. 

Two dials control the on-off sched- 
ule. The ON time is adjustable on a 
24-hr dial, within 15-min periods. The 
OFF time is set on the 7-day dial and 
may be set to shut off the air con 


ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE* CHICAGO® CINCINNATI | gic ae our eoehili 
eats BREERS ¢ BETROIT * KANSAS CITY © LOS AnGeces | GiOner at a diterent hour cach 

MINNEAPOLIS © MONTREAL *NEW ORLEANS * NEW YORK © PITTSBURGH | Each tripper moves in self-retaining | 
ST. LOUIS © SAN FRANCISCO © SEATTLE * SYRACUSE * TORONTO | slots. Suitable for use on air-condi- | 
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PERFECTING 


HARDWICK, HINDLE 
RHEOSTATS 







H-100 
100 Watt 


~ 


o During the past two years we have 
re-designed and rebuilt into our rheostats 
tremendous improvements. H-150 


: 150 Watt 
And we offer now only one quality—the best we can 


build. And that “best” is designed to comply with 
current standards of: 


(a) Military Specifications JAN-R-22. (c) R.T.M.A. 
(b) Underwriters’ Laboratories (d) N.E.M.A. 





Furthermore that “best” is offered to all industrial users as well. 
Mechanically the improved features include: 


e Unequalled perfection in our “buss-bar” type brush 
control, which automatically adjusts tension to complete, 
continuous contact with the entire winding surface. 


H-75 
75 Watt 


e Positive, smoothly-controlled spring action which eliminates 


e Greater flexibility 
all strains tending to bind shaft in the bushing. —no risk of backlash. 


All models are of course completely bonded with our new high-temperature-enamel;—thermo-shock-proof; 
more resistant to heat; increased safety factor; higher terminal strength. 


Send today for our bulletin, containing additional information. 


HARDWICK, HINDLE, INC. Rheostats and Resistors 
Subsidiary of THE NATIONAL LOCK WASHER COMPANY 


ESTABLISHED 1886 NEWARK 5, N. J., U. S. A, 
The mark of quality for more than a quarter of a century 


a oer CD 
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Pre-set and precisely cali- 
brated MIGHTY MITE mini- 
ature thermostats function 
within exact temperature 
limits of your motor. They 
are thin, compact tubular 
units . . . dust-proof, mois- 
ture-proof, tamper-proof 
and will fit into the stator 
windings of your present 
design. 


Engineering help, catalog 
and samples available on 
letterhead request. 


Se 





Incorporate the advantages 
of thermostatic protection 
into your sub-fractional HP 
motors. MIGHTY MITE ther- 
mal protectors continuously 
guard against charring of 
insulation, motor failure 
and fire due to overheating. 


These extra MIGHTY MITE 
features will sell YOUR 


motors ! 





MIGHTY MITE thermostats also protect light- 
ing and control transformers, heating coils, 
generators, signal devices, air conditioning 
units, window ventilating fans, rectifiers, etc. 


MIGHTY MITES: 


®@ Fit most present designs 


® Feature sturdy uniform construction 


@ Are accurately pre-set 


®@ Can be furnished with various types of terminal connections 


®@ Are ready for immediate use 


MECHANICAL INDUSTRIES 
PRODUCTION COMPANY 


217 ASH STREET °@ 


> 5 

= Fh == 
US 
> AS \ 
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tioning units with up to and includin 
l-ton capacity, switch has ] hp, DPST 
contacts. Size: 742 in. x 4% in, x 3 
in. Paragon Electric Co., 1609 12th 
St., Two Rivers, Wis. 2 
ircle No. 14, Reader 


iry Facility, page 235, 


PHENOLIC STAMPINGS 


Phenolic stampings for _ electronic 
frames, insulators, panels, socket 
bases, mechanical gaskets and spacers 
or cams, are die-cut to customer's 
specifications. Tolerances are held to 
* (0,002 in. under standard conditions. 


BBO | 


oooees 
h°O) am 


Useful for pilot runs or limited quan- 
tity production, the phenolic stamp- 
ings can be produced in any size or 
shape up to 9 x 12 x % in. Other non- 
metallic materials such as vulcanized 
fibres, plastics, and fish paper can also 
be used. Federal Tool & Manv- 
facturing Co., 3608 Alabama Ave,, 
Minneapolis 16, Minn. 

e No. 15, Reader Inquiry Facility, page 235 









KEL-F COATED O-RINGS 

Kel-F coated silicone rubber O-rings 
are useful where resistance is needed 
to aromatic, chlorinated or other sol- 
vents that normally attack silicone 
rubber. Use of the coating does not 
affect the low temperature properties 
of the silicone rubber. Useful tempen- 
ture range of the O-rings is approx 
imately —120 to 390 F. Prolonged ex- 
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PLATE TRANSFORMERS 
MODULATION TRANSFORMERS 
REACTORS 
FILAMENT TRANSFORMERS 
UNITIZED RECTIFIERS 
PULSE TRANSFORMERS 
CHARGING REACTORS 


DRY TYPE, (CLASS A, B & H) 
MIL-T-27 | ... 


HIPERCORE CORES 


for smaller, lighter, low loss transform- 
ers. Write for Bulletin SR 205 listing 
standard cores, weights, dimensions, 
at Tau Use eee 


| PULSE TRANSFORMER 


Moloney quality, backed by 58 
years of transformer experi- 
ence, is designed and built into 
each unit, 


This engineering background 
and experience enables 
Moloney to produce transform- 
ers that offer the maximum in 
reliability, endurance and effi- 
ciency at a minimum of size 
and weight. 


Write for Specialty Transform- 
er Bulletin ST 3505. 
Me-s4-20 


MOLONEY ELECTRIC 
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‘Bonded (fot Life!" 


In Waukesha Sleeve Bearings, Split Bearings, and Oil 
Seals, the bond between babbitt and bearings never 
fails. The Waukesha Centri-fuse Process results in an 
actual chemical bond — a liftime metal-to-metal 
fusion of babbitt and backing — whether the 
backing is bronze, steel, cast iron or aluminum. 
Remember, too, that Waukesha’s complete 
manufacturing facilities and Waukesha engineering 
counsel are at your service whether you need one 


bearing or a long production run, 
ec ec 






AUKESHA Bearings 


Division of WAUKESHA TOOL CO., Waukesha, Wisconsin 


A 7931-2/3 
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posure at over 390 F, is not recom. 
mended. Bacon Industries, Ine, 199 
Pleasant St., Watertown, Mass. 

Circle No. 16, Reader Inquiry Facility, page 235. 


SYNCHRONOUS MOTOR 


Suitable for operating at various volt. 
ages and under wide ambient temper- 
ature ranges, synchronous motor jg 
designated RBH-5425. It is rated at 
1/12 hp, 115 volts, 60 cycles, 1899 
rpm. Equipped with ball bearings and 
flange-mounted, motor is designed for 





vertical operation, but may be 
mounted in any position. It is a re- 
luctance-type model, with a squirrel 
cage rotor; there are no brushes or 
slip rings. Motor has a 5% in. diam 
(approx). Motors can also be provided 
with 2% to 7-in. diam. Holtzer-Cabot 
Motor Div., National Pneumatic Co., 
Inc., 125 Amory St., Boston 19, Mass, 
ircle No. 17, Reader Inquiry Facility, page 235 


HERMETIC MIDGET RELAY 


Weighing 6 oz, hermetically sealed 
telephone-type relay is 15 in. wide, 
1%46 in. long and 2 in. high. Relay 
meets requirements of MIL-R-5757 or 
MIL-R-6106. 

Standard contacts are palladium; 
silver contacts are available. The 
Standard contacts are rated at 2 amp, 
115 volts, 60 cycles a-c or 28 volts 
d-c non-inductive. With the larger 
silver contacts, current rating is 5 
amp. Maximum switching combina 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
‘‘ALATHON,” “‘TEFLON,” “LUCITE.” 


AWS 





Reference Electrodes With Caps of DuPont “Zytel” * 


Resist Nine Months’ Boiling in Corrosive Solutions 





Du Pont TEFLON’ 


suggests new ideas for 
electronic and electrical 
designs 


Du Pont “Teflon” tetrafluoroethylene 
resin offers a combination of electrical, 
thermal and mechanical properties 
unmatched by any other single material. 
It is particularly outstanding for use as 
electrical insulation at high frequencies 
and temperatures. 

Even a glance at these features of 
“Teflon” will suggest new and better 
ways to solve electrical design problems. 


Properties of ‘‘Teflon”’: 


Excellent Dielectric Characteristics 
over a wide range of temperatures and 
frequencies. 


Heat Resistance. “Teflon” is capa- 
ble of continuous service at 500°F. 


Toughness and Strength over a 


wide range of temperatures, from 
—450°F. to 500°F. 


Chemical Inertness. “Teflon” is 
inert to all chemicals and solvents, except 
molten alkali metals and fluorine at 
elevated temperatures and pressures. 


Zero Moisture Absorption by 
A.S.T.M. test D570-42. 


Outdoor Durability. “Teflon” is un- 
affected by years of outdoor weathering. 


Advantages of *Teflon”’: 


“Teflon” can be used as thin, flexible 
insulation—in many cases where the use 
of such insulation might have been 
impossible with other materials. 

For many types of electrical and elec- 
tronic equipment, “Teflon” permits 
simplified, compact design. 






Corrosion -resistance, strength, excellent 


dielectric qualities of “Zytel” nylon resin 


give long service life to electrodes 





Caps molded of Du Pont "Zytel” are used on reference electrodes made by Leeds and Northrup. 
Center cap was boiled steadily for nine months with only slight discoloration. 


**Teflon’’— continued 


“‘Teflon”’ can be fabricated into com- 
ponent parts, or produced in tape form, 
or applied as a coating. 

The electrical uses of “Teflon” are 
numerous. Examples include: spacers 
for coaxial cables; inserts for coaxial 
connectors; insulation for high-voltage 
wires and cables; wrapping tape for 
insulation in motors, generators and 
conductors. 

Send for more information showing 
how “Teflon” can help improve elec- 
trical designs. Fill out and mail the 
coupon on other side. 


Du Pont “‘Zytel’’ nylon resin offers 
many advantages in the electrical 
design field. Consider, for instance, 
its outstanding performance as 
reference electrode cap material. 

The Leeds and Northrup Com- 
pany, of Philadelphia, makes refer- 
ence electrodes for use with its 
Speedomax® pH controllers for 
industrial measurements and its pH 
indicators for laboratories. Some 
time ago it was decided to 
test caps of “‘Zytel’’ for these 
electrodes. 


**Zytel” is the new 
nylon resin. 


(Continued, column I back side), 


trade-mark for Du Pont 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “‘ZYTEL,” 
‘“‘ALATHON,” “TEFLON,” “LUCITE.” 


Reference Electrodes 
(Continued) 


In one series of tests, electrodes 
capped with*‘Zytel” nylon resin were 
boiled steadily for nine months in 
solutions with pH varying from 
3 to 14. The boiling had absolutely 
no effect on the “‘Zytel”’, except for 
slight discoloration. 

Other tests confirmed the tough- 
ness and strength of “‘Zytel’’ nylon 
resin, its stability at high tempera- 
tures, and its insulating ability at 
commercial frequencies. 

So Leeds and Northrup adopted 
caps of “‘Zytel’”’ for use with both 
flow-type, and immersion-type 
electrodes. For the company deter- 
mined that these caps greatly 
lengthen the electrodes’ service life. 

Perhaps *“‘Zytel” can serve you 
well in your electrical design appli- 
cations. Find out more about the 
properties of this unique engineer- 
ing material. Fill out and mail the 
coupon below, today. 





Investigate Du Pont 
engineering materials in your 
product development programs 


One of the family of these versatile 
engineering materials is often a key 
factor in product improvement or new 
product design. 

The wide range of properties available 
with “Alathon”’* polyethylene resin, 
““Lucite’’* acrylic resin, ‘“‘Teflon”’* tetra- 
fluoroethylene resin, and “‘Zytel’’} nylon 
resin are helping solve industrial design 
problems. 


NEED MORE INFORMATION ? 


Clip the coupon for additional data on 
properties and applications of these 
Du Pont engineering materials. 


Polychemicals Department 





Shaver parts molded of 
Du Pont “Zytel” nylon resin 
cut wear and noise 


The rotor of this electric shaver spins 
8,500 times a minute. To help provide 
long, efficient service, four key parts 
were molded of Du Pont *‘Zytel” nylon 
resin—the coil form, oscillator bushing, 
oscillator insulation and contact lever 
insulators. 

The unique properties of Du Pont 
**Zytel”” meet the varying demands of 
each of these parts. The flexibility, light- 
ness of weight, strength in thin sections 
and dielectric properties of **Zytel”’ pro- 
vide maximum coil form efficiency. The 
toughness, abrasion resistance and good 
bearing characteristics of **Zytel’’ insure 
long service life of all moving parts, 
without lubrication. 


aie 
This electric shaver utilizes four parts —coil 
form, oscillator bushing, oscillator insulation, 
and contact lever insulators —molded of ver- 
satile Du Pont ‘‘Zytel” nylon resin. 


Parts molded of Du Pont “‘Zytel”’ will 
operate continuously—and retain their 
form stability—at temperatures to 
250°F. These parts of resilient ‘‘Zytel”’ 
help damp noise for quieter shaving 
operation. These parts are econom- 
ically mass-produced by rapid injection 
molding. 

Clip the coupon for further informa- 
tion about Du Pont “‘Zytel”’ nylon resin 
and its unusual properties. 


E. I. DU PONT DE NEMOURS & CO. (INC.) 


Room 207, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on the Du Pont engineering materials checked: 
1] “Zytel” ; 7 **Alathon” ; F “Teflon” ; 1 “Lucite”. I am interested in evaluating 


these materials for: 








latter Dienteernenciaintinnatieteainmmeee POSITION 

COMPANY ‘ : simiaiond 

STREET vital > 
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TYPE OF BUSINESS. 


*Alathon”, “Lucite”, “Teflon” are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.) 


t“Zytel” is the new trade-mark for Du Pont nylon resin. 
















OINTERS ON 
PROCESSING 


TEFLON® is readily 
fabricated by 
various methods 


Several techniques have been developed 
for rapid fabrication of Du Pont 
“Teflon” into various shapes.* 

One new extrusion method permits 
mass production of parts with section 
thicknesses as low as 5 mils, or as high 
as 14 of an inch. This process is ideal 
for producing tape, tubing and wire 
insulation. And it can readily be adapted 
to the manufacture of monofilament and 
irregular shapes. 

The new process is a simple one, 
requiring only four easy steps: 

(1) Acomposition of Du Pont “Teflon” is 
preformed by compression, then placed 
in a ram-type extruder. The composi- 
tion consists of a fine powder of 
**Teflon’’, suitably lubricated, and if 
desired, mixed with coloring pigments, 


(2) The composition is ram-squeezed 
through a die to produce the desired 
shape. 

(3) The extrusion aids are removed from 
the shaped part by _ volatilization. 

(4) The part is then sintered and quenched. 


Laboratory tests show that, by the 
above method, '2’’-diameter tubing of 
“Teflon” can be extruded at 10 feet per 
minute. Production speed increases as 
the tubing diameter decreases. Also, a 
15-mil insulation has been extruded on 
Number 16 AWG copper wire at 12 
feet per minute. 

Even with such production speeds, 
shapes of ‘Teflon’? made by the above 
process have the excellent physical and 
dielectric strength characteristics for 
which “Teflon” is noted and which no 
other material carmatch. 

There are alternate methods of fabri- 
cating “Teflon’’: molding, coining, hob- 
bing and screw-extruding, for example. 
“Teflon” can also be machined with 
ease, to tolerance of +.001 inches. 
‘Conventional molding and extruding techniques for 


plastics are not applicable to “Teflon’’, because tt 
does not melt and flow. Nor can it be dissolved. 
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tion is 4 poles, double throw. Either 
solder lug or plug-in terminals may be 
furnished. Coils are available with 
resistance from 12 to 3600 ohms and 
for voltages from 6 to 115 volts. Max- 
imum power consumption is 4 watts. 
Sealectric Switch & Relay Div., Wil- 
fiams Manufacturing Co., 4242 Fill- 
more St., Chicago 24, Ill. 
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SELF-LOCKING NUTS 


Self-locking machine screw nuts are 
double chamfered and countersunk 
and may be assembled either side up 
for automatic hopper assembly. Manu- 
factured in one piece, the all-metal 
stop nuts are immune to the effects of 





oil or water. Also, they will maintain 
locking action after repeated use, and 
will lock in any position on the thread. 
The nuts are cold formed and are avail- 
able in steel, brass and aluminum, in 2! 
machine screw sizes. Jacobson Mfg. 
Co., Inc., Kenilworth 9, N. J. 
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MODULAR MOUNTING UNITS 


Modular mountings permit semi-auto- 
matic assembly of electronic equip- 
ment, using standard components and 
taking advantage of printed circuit 
and dip soldering techniques. The 
Mycalex glass-bonded mica insulation 
used in the mountings possesses excel- 
lent mechanical and electrical char- 
acteristics, including: high dielectric 
strength; very high arc resistance; 
stability under high humidity condi- 
tions; and operating temperature sta- 
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BATTERY CHARGING 
SUB-STATION 


@ POWER COMPANY TESTED 
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Time-tested through years of 
power company use, the INET 
d Rectifier Battery 











bility up to 650 F. The coefficient of 








Maintenance — 


Problems Solved 
With Slo-Speed 


In many installations through- 
out the United States, Canada 
and Mexico, Paxco Nailing 


Machines must provide contin- | 


uous operation without the 
benefit of skilled maintenance 


men. Slo-Speeds have contrib- | 


uted to our ability to meet these 
conditions, states Floyd Paxton 
of Paxton Machines, Inc. Slo- 
Speeds eliminate the need for 
troublesome, bulky methods of 
speed reduction and require 


expansion approximates that of metals, 
insuring tight inserts over a wide 
temperature range. 

Illustration shows a typical Mycalex 
modular mounting, a two-stage Hi-Fi 
pre-amplifier. The base plate, com- 
plete with molded-in tube socket and 
the printed wiring, is fired. The top 
plate is complete with printed circuit 
and access hole for tube and tube 
shield. Standard components are 
mounted in the base and top assem- 
bly; then, all connections are dip- 
soldered. 

Units are available in a variety of 
sizes and can be molded or fabricated 
to individual requirements. Terminals 
permit plugging into a printed circuit 
plate used to integrate other modular 
mounting units into a complete assem- 
bly. When extremely high operating 
temperatures are encountered the 
mountings can be supplied in Myca- 





Keep in 
Glove 





Specially Designed for 
Operating Standard A.C. 
Electric Shavers ip 
Automobiles, Buses, © 
Trucks, Boats, and © 
Planes. 





50% less mounting space. lex 555 glass-bonded mica, with tem- Compartment j 
perature endurance up to 900 F. a 

Mycalex Corporation of America, 60 FUSS BHO ‘ 

STERLING SLO-SPEED | Clifton Blvd., Clifton, N. J. mente See $ 995, 4 
Piast tie el elie ee RECEPTACLE JJ 

ON DASH | 





OUTSTANDING FEATURES: 


Simplified gear system — balanced 
design — compact — rugged — highly 
efficient — abundant lubrication — low 
output shaft — positive oil seals — 
Herringbone Rotor — protected — 
streamlined — direct through ventila- 
tion — quiet operation—AGMA speeds 
— extremely long life —every unit will 
operate in any position. 


20-page illustrated catalog. . 
Sterling Speed-Trol, Slo- Speed, 


Klosd and Klosd- Tite Electric 
Power Drives. Write for catalog 
No. G-417 





TERLING 


ELECTRIC MOTORS 


Plants: New York City 51; Chicago 35; 
Los Angeles 22; Hamilton, Canada; Santiago, Chile | 
Offices and distributors in all principal cities 
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24-HOUR TIME SWITCH 


Multiple-operating time switch is ad- 
justed for 24-hr schedules by sliding 
the self-contained, non-removable trip 
levers in or out on a dial scaled in 15- 
min graduations. As many as 48 “on” 
and 48 “off” operations can be auto- 





matically repeated for every 24-hr pe- 
riod. Intermittent daily operations 
with nightly shutdown of heating, ven- 
tilating and air conditioning systems 
are typical applications. 

Two models are available, one with 
or without a calendar device to cut out 








Plugs into 
Cigarette n Bosh g- 


UST PRICE 





for changing your 
storage battery 
current to A. C. 


ELECTRICITY 


A 


in_your_own cer! 





Receptacle on Dash 


$2230 Na 


LIST PRICE 





ATR nae ° 
especially designed for operating 
standard 110 volt A. C.. 

© TAPE RECORDER 

e WIRE RECORDERS 

@ DICTATING MACHINES 

e@ ELECTRIC RAZORS 


See your jobber or unite factory today + 


ELECTRICAL 


fr complete A 
American Texevision & Ravio Co. i 
2. Products Since 1931 


walily 
SAINT PAUL 1, MINNESOTA—U. 5. A. 
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SELENIUM 
RECTIFIERS 


PLACED IN BRILLIANT LIGHT BY 
SPECIAL FLUORESCENT FIXTURES 





WOULDN'T YOU be “lighthearted” if you 
received a comment like this? We were when 
Canadian Fluorescent Co.'s president wrote : 
“During the six years that thousands of “Noflik” lights 
equipped with your rectifiers have been in use —in many 
cases under continuous operation—we have found Radio 
Receptor units to be remarkably long-lived and entirely 
satisfactory.” 

Canadian Fluorescent, which has licked the flicker in 
25 cycle fluorescent lighting with its “Noflik” fixtures, uses 
four half wave radio type RRO. selenium rectifiers and a 
specially designed ballast. 

Radio Receptor rectifiers as well as RRCO. germanium 
transistors and diodes are “Really Reliable.” Find out for 
yourself. If you have a problem where these fine components 
could be used, make sure to ask us for engineering data. We'll 
. gladly supply it without obligation ... And request our com- 
\ Circuit for eliminating fluorescent flicker in 25 prehensive new 24 page rectifier bulletin No. 177- EM. 
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cycle and universal operation, as used in 
“Noflik” lights. 


Really 


RADIO RECEPTOR COMPANY, Inc. 


Reliable! 
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High Temperature Electric Furnace made by Hevi Duty, 
Milwaukee, for heat treating high speed steel. Has inside 
temperatures of 2600°F. Finished in SICON green L6x642. 


“DRESS UP” Your Laboratory in COLOR! 


. « - with Sicon Silicone Coating 





— 


Note how an ordinary heat resistant 
finish starts to peel and crack a short 
while after application to heat-pro- 
ducing equipment. 


Chart below shows 8 year growth of 
SICON, and reflects how widely it is 
serving American Industry. 


'46 '47 ‘48 '49 ‘50 '51 ‘52 '53 


Write Today for Case Examples of Other SICON 
Applications on Industrial and Consumer Products. 
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HEVI DUTY uses SICON for 
protection against heat and 
to give greater color appeal 


Sicon not only provides better pro- 
tection for products of the Hevi Duty 
Electric Company, but adds color 
appeal, a combination never avail- 
able before in a heat resistant finish 
until the advent of silicone resins. 


Sicon, the original silicone-base heat 
resistant finish, is now available in 
various colors. No longer is it neces- 
sary to use drab paints and coatings 
where heat is involved. With Stcon, 
a whole new area of longer product 
life and decorative finishing is avail- 
able to the design engineer. For 
“longer life’ and greater “sales ap- 
peal” decide now to “SICON-IZE” your 
products. 


dasha] Ses 


Waukegon, Illinois 
ENAMELS SYNTHETICS 
LACQUERS - VARNISHES 


_ 


DEPT. EM7 








non-working days. Models are Powered 
by a_ heavy-duty, self-starting, self. 
lubricating, synchronous motor, Switch 
is SPDT. Dimensions: 8% in, high, 64 
in. wide, 4% in. deep. Zenith Electric 
Co., Dept. EMC, 152 W. Walton 5 
Chicago 10, Ill. ’ 
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4-WAY VALVE 

Incorporated in a hand-and-foot-oper- 
ated four-way valve are built-in, ful]. 
capacity, flow-control meters of the 
Venturi type. Designed for the contro} 
of double-acting air or hydraulic ey). 
inders, valve is built for heavy-duty 
service and features one balanced 
spool using renewable O-ring type of 
packing. The flow control meters per- 
mit full-line volume without loss of 





pressure. Line-pressure variation will 
not affect valve function. 

The basic valve is also available for 
remote pilot, cam, and single or double 
solenoid operation, as well as with 
time-delay features. Non-corrosive, 
the valve is available in four standard 
pipe sizes: 44, %, 42 and %%4 in. Pressure 
range: 0-150 Ib. Airmatic Valve, Inc., 
7317 Associate Ave., Cleveland 9, 
Ohio. 

le No. 22, Reader Inquiry | ity, page 235 


DAMPER MOTOR 


Switches and other mechanical de- 
vices such as levers, can be actuated 
electrically through Model 311 Safe 
Return motor. The motor assembly is 
equipped to convert power taken from 
the drive shaft of a high speed, frac- 
tional-horsepower induction motor into 
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This modern well-equipped research laboratory might well be called AIR 
CENTER, U.S.A., for it is here that Torrington engineers design and test the 
fan blades and blower wheels which move the air in a large share of the nation’s 
leading air-moving appliances. Here too there is available technical assistance 
on any design problem concerning air flow, sound, and vibration. 

If you make or plan to make heating, ventilating or air conditioning equipment, 
we believe Torrington’s vast fund of technical knowledge and experience as 
specialists in the design and production of air impellers can be valuable to you. 
Torrington air impellers have long been accepted as representing a high standard 
of uniform construction, quiet performance, and efficiency. Torrington also 
offers you expanded, modern productive capacity, with fast and flexible 
scheduling of your orders. Put Torrington to work on your air moving problems. 
Our engineers and research facilities are ready, without obligation, to help 
you gain Increased Unit Efficiency — Speeded Production — Reduced Cost! 


Tee 


TORRINGTON 


RAAN YU FAC TU RIN GS eo OoM PANT 
Too RRIinasa Tom + COONnN BS SCTTricwtr 
VAN NUYS, CALIFORNIA + OAKVILLE, ONTARIO 
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RANE aL aC ae 
with TEFLON 


BH LOD 
and Feed-Through Insulators 


@ Tough, resilient TEFLON made 
these miniatures possible—and 
BETTER—than glass-insulated 
components. 

COMPRESSION MOUNTING, with- 
out breakage. 

WITHSTAND SHOCK and vibration 
in service. 

NO ADDITIONAL HARDWARE 
NEEDED. 

ASSEMBLY COSTS GREATLY RE- 
DUCED. 

THE PLASTIC’'S "MEMORY" securely 
locks insulators permanently in 
place. Minimum pull test 10 lbs., 
insulator to deck, hardware 
to insulator. 
MINIATURIZATION is easily 
accomplished. 





@ TEFLON’s superior insulating 
characteristics made these minia- 
tures possible—and BETTER— 
especially for high frequency, high 
voltage or current, high tempera- 
ture service. 


HIGHER surface and volume 
resistivity. 

LOWER loss factor and dielectric 
constant. 

HIGHER dielectric strength. 


WIDER service temperature range 
(—110° F to + 500° F). 


ZERO water absorption (A.S.T.M. 
Test). 


WON'T CARBONIZE under arcing 
or DC-plate. 


INVESTIGATE Chemelec Stand-Off and Feed-Through Insulators for 
superior service and lower assembly costs. 


SEVEN STOCK SIZES, including sub-miniatures. Other dimensions feasible. 


UNITED 


COMPANY 


wRiTE for Chemelec Bulletin EC-1153. 


FLUOROCARBON 
STATES | PRODUCTS, INC, oivision 
GASKET | CAMDEN 1+ NEW Jersey 


Representatives in Principal 
Cities Throvghowt the World 


lateral motion. This is done through a 
rack that can be made to travel as 
much as 12 in. either left or right. The 
rack is returned to normal position by 
spring loading or by means of a coun. 
terweight when the circuit is de-ener. 
gized. 

Chief advantage of the motor as. 
sembly is that it will handle heavier 
loads than solenoids or other devices 
for converting electrical energy jnto 
lateral motion. Model 31] will lift ap- 
proximately 25 lb (direct pull) a dis. 
tance of 4 in. in 30 sec. It can be used 
to operate such devices as louvres, 
windows, and other mechanical cop. 
trivances that must be opened, shut or 
moved laterally either automatically or 
by remote control. 

Through the use of an induction mo- 
tor in the unit, it is possible to stall the 
motor indefinitely without damaging 
it. Minimum space for mounting the 
motor unit, excluding throw of arm. is 
4x 5% x 3% in. Gleason-Avery, Inc. 
45 Aurelius Ave., Auburn, N. Y, 
Circle No. 23, Reader ry Facility, page 


METAL-TO-PLASTICS 
ADHESIVE 


Two structural adhesives for buading 
metal to metal and metal to plastics 
consist of a formulation offering ex- 
tremely high strengths at normal tem- 
peratures, and another offering ex- 
treme flexibility at elevated tempera- 
tures. Bondmaster M615, developed 
for normal temperature use, is said to 





yield shear strengths (under the Air 
Force tensile shear method) of up to 
3500 psi, with accompanying peel 
strength (NEMA method) of up to 19 
lb, plus excellent impact strength. The 
upper half of illustration shows bond 
of aluminum to glass-reinforced sili- 
cone-impregnated board. 

The second formulation, Bondmas- 
ter M616, is said to provide shear 
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strengths up to 3000 psi, at 180 F, 
while maintaining excellent flexibility. 
Lower half of illustration shows alu- 
‘num-to-aluminum bonded _ strips 
bent to a half-circle, yet maintaining a 
shear strength of 1500 psi after being 
subjected to temperatures in excess of 
300 F. Rubber and Asbestos Corp., 
Dept. P. 225 Belleville Ave., Bloom- 


feld, N. J. 
‘ No. 24, Re aE 


DUAL PRESET COUNTER 
Designed for the control of motors, au- 
tomatic packaging and other equip- 
ment, Dual Preset Counter is a high 
ed counting instrument that pro- 
yides output information at any two 
counts within the maximum capacity 
of the unit. Any discrete physical 
change represented by a_ changing 
voltage can be counted. Various trans- 
ducers such as photocells, magnetic 
pickups, switches, or other devices that 





rovide a suitable voltage output can 
Shed to operate the counter. The 
physical change may occur at rates be- 
tween d-c and 40,000 times per sec. 
Presetting the counter is accomplished 
by rotating the two switches adjacent 
to each decade. Output signals can be 
used to control many processes auto- 
matically or to sound an alarm prior to 
the second preset count. Berkeley Div., 
Beckman Instruments, Inc., 2200 
Wright Ave., Richmond, Calif. 


Circle No. 25, Reader Inquiry Facility, pag 


HF MINIATURE RESISTOR 


High frequency ¥4-watt miniature re- 
sistor, Type HFR, is constructed of 
solid ceramic rods to which a thin re- 
sistive film is bonded. Featuring axial 
leads, the resistor satisfies MIL-R- 
10683A. Its entire body assembly, in- 
cluding lead caps, is coated with a 
moisture-resistant protective coating. 

Especially designed for high fre- 
quency applications, Type HFR is rec- 
ommended for use in circuits requiring 
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flower of the 
Engineered 
Plastics 


TEFLON and KEL-F 


Electrically—The finest insulat- 
ing materials known for VHF, 
UHF and microwave circuits 
operating in wide range of 
ambient temperatures and pres- 
sure altitudes to 80,000 feet. 


Chemically—The only materials 
that are inert to all chemicals 
except molten alkali metals, 
fluorine under pressure and 
chlorine trifluoride. 


Physically—The most anti-hesive 
material known, as well as 
tough, resilient, wear resistant. 


But to gain all their out- 
standing advantages, these 
materials must be handled “‘just 
right” in their fabrication. 


The United States Gasket 
Company offers “Knowhow”, 
based on long experience— 
specialized facilities—and close 
Quality Control “from powder 
to part’’ to assure you TEFLON 
and KEL-F at their best. 


Stock includes sheets, rods, 
tubing, tape, bars, cylinders, 
beading, and extruded shapes 
(the most complete line in 
the country). 


Precision molded and 
machined parts are produced 
to customers’ specifications. 


Ask for Bulletins No. 300 and 
No. 500. 





CAMDEN 1 + NEW JERSEY 


FABRICATORS OF duPont TEFLON, 
Kellogg KEL-F AND OTHER PLASTICS 


Representatives in Principal 
Cities Throughout the World 


UNITED 
STATES 
GASKET 
COMPANY 
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a special message 


for 


appliance 
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need a finish 


Cm mC Sy 
itself—or under paint? 


yh] 
IRIDITE 


You can solve any problem of non-ferrous finishing . . .- 
maximum corrosion protection . . . sparkling clear or colored 
decorative finishes, firm and lasting base for paint . . . with 
these two words—“‘specify Iridite’’. For example— 


s ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors 

& ON COPPER... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 

e ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 


racks. No high temperatures. No long immersion. Process 
in bulk. 


S ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete 


data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies” in your classified telephone book. 


Vn ee 


CORPORATED 


4004.06 E MONUMENT STREET e BALTIMORE 5, MD 


excellent frequency response oye, a 
wide band of frequencies, as wel] ag 
for any application where low sh 
capacity is desirable. Standard toler. 
ances of + 20 per cent; + 10 per gag 
and + 5 per cent available. Dimenm 
sions are: body length, %¢ in., bod 1 
ameter (over caps ) 396 in., lead lena 
1% in., and lead diameter 0.025 gy 
International Resistance Co., 40P 


North Broad St., Philadelphia 8, Pg. 4 
No. 26, Reader Inquiry Facility, page amy 


MOLDED KNOBS 


Stock molded plastics knobs and 

dles are available in a variety of cology 
shapes and sizes, for use on electrical 
appliances, air conditioning equip. 
ment, instrument panels, and compup 


ing and other equipment. Modifica- 
tions can be made from the stock molds 
to meet requirements. Special mark- 
ings, graduations and other designs 
can be obtained. Synthetic Products 
Co., 1405 16th St., Racine, Wis. 

No. 27, R« juiry Facility, page 235 


MINIATURE COUNTING DIAL 
Panel space of 1 in. is required by } 
Model A-230 Miget-Mite dial, de- 

signed for use with up to ten-turn po 
tentiometers. Providing continuous 
rotation in any direction, the 100- 
graduation rotating dial is connected J 
directly to the potentiometer shaft by 
means of a mounting set screw. Fea- 
ture is a window indicator that shows 
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OPB SERIES 
© series 


RTC SERIES 


speed up inspection... testing... maintenance! facilitate interchangeability! 


You can connect, disconnect, interchange, replace, test, 
and inspect instruments, assemblies, and sub-assemblies 
easily and rapidly when you use Cannon ‘‘Unit Plug-In’ 
multi-contact electric connectors. 
You'll find some with shells. . . some without. Shell 
style units... in a wide variety of designs... are ruggedly 
constructed to take the many ‘‘in’’ and ‘‘out’’ operations of 
rack, panel, chassis, and sub-assembly applications. Varied, 
simple, but always rigid mounting facilities provided on each 
connector half. Standard, miniature, sub-miniature sizes. 
Either connector half may be made into a plug by use of an end bell. 
Up to 156 contacts. And... an amazing number 
of combinations of contacts for control, audio, thermocouple, 
co-ax, twin-ax, as well as pneumatic connections. In single- or 
double-gang. Special moisture-proofed types. Standby units 
feature gold-plated contacts to withstand deterioration and corrosion. 


Write for full information. Write TODAY! 


ncE lo 
> ‘$ 


@ 


first in connectors 


CAININONIPLUGS 


Please refer to Dept. 500 


CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, 
California. Factories in Los Angeles; East Haven; Toronto, Canada; London, 
England. Contact representatives and distributors in all principal cities. 


for rapid disconnect 


use cannon 


“unit plug-in” 


connectors 
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Y Tachometer Test Stands 


~ Dynamic Balancers 


ee Te SL ole) 


~Y Governor Test Stands 
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~ Calorimeter Agitators 
Y Running Torque Testers 
Ae Sol =t told lile MSM Lalo 
~ Generator Test Stands 


For other variable speed applica- 


tions to your specific requirements. 


VX. / DIV. of ELECTRO DEVICES, Inc 


4 Godwin Ave. Paterson. N. J 








New aids for Thermistor use| 


Send for application kits and 52-page manual Pr 


Two special application kits of Carboloy® Thermistors (negative 
temperature coefficient resistors) are now available for design 
and application work. Each kit contains a selection of the most 
widely used styles and sizes. 

The new, free 52-page technical manual includes latest infor- 
mation on the use of Thermistors in the automatic detection, 
measurement and control of energy. 

The manual also contains comprehensive descriptions of Ther- 
mistors’ properties, revised static and dynamic characteristic 
curves, specifications and order information. Send coupon, today. Fe 





Kit #1, $20.00 
FOR ENGINEERING 


Kit #2, $125.00 
FOR APPLICATION 
DEVELOPMENT 


New Carboloy 
Thermistor Manual 





APPRAISAL Contains 104 Ther- TH-13 
Contains 18 Ther- mistors: twenty- 
mistors: two of six sizes and four 
each, in three styles. Also con- 
styles and three tains steel, lead and fibre washers, 





sizes. and tubing for building assemblies. 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 
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* CARBOLOY ; 
7 DEPARTMENT OF GENERAL ELECTRIC COMPANY : 
« 11109 E. 8 Mile Road, Detroit 32, Michigan e 
* Send me the following: [] New Thermistor Manual TH-13 : 
e [] Kit No. 1, $20.00, plus applicable state taxes e 
. CL] Kit No. 2, $125.00, plus applicable state taxes ° 
+ ° 
e Enclosed is [] Check [] Money order for $_____ . Please invoice us [] ° 
° nt Title SS ° 
ON : ce caniaill ° 
Address_ a a! a ntiotdane nine ; 
= City__ cutee a es P _State . 
7 7 
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only one number at a time, providin 
greater accuracy for rapid readings 
Numerals are held in place untiJ : 
next full rotation of the 100-graduation 
dial. Dial is precision-machined from 
aluminum and finished in anodized 
satin black. S$. A. Asquith Co., Dept. 
V, 2439 Fletcher Dr., Los Angeles 39 
Calif. , 


re mner ts ty, Page 235 


CABLE REEL 


Explosion-proof Spring-O-Matie Pow. 
ereel is designed to handle all cable 
sizes and is equipped with a ball-bear. 
ing spring retractable mechanism that 
makes it suitable for use on portable 
and other electrical equipment. It also 





has an adjustable cable guide in stand- 
ard 4-roller or swivel type. The collec- 
tor ring is specially designed for heavy 
duty oscillating operation. The reel is 
available with or without cable. Indus- 
trial Electrical Works, Box 54, 1509 
Chicago St., Omaha 2, Neb. 

ircle No. 29, Reader |r ity, page 235 


MINATURE HERMETIC 
CONNECTORS 

Miniature, hermetic-sealed rectangu- 
lar connectors, especially designed for 
electronic apparatus where sealed 
units are used, feature an all-glass seal 
fused to each individual contact and 
to the body. In use, the connector, 
shaped to serve as a plug, is soldered 
into the top of the container which 
holds the component and its wiring. 
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(Advertisement) 





ONE of the claims we make concerning the 
Kodak Contour Projector is that once an 
object is brought into focus at any given 
magnification it will remain in focus when 
magnification is changed. (This freedom to 
change magnification is made possible 
through the use of a lens turret, mounting 
six lenses, and speeds inspection proce- 
dures.) An operator only need flick a dial 
to switch from one magnification to another; 
no time is lost refocusing. 

Occasionally, however, one of our cus- 
tomers writes to question our claim and de- 
clares that he has found it necessary to re- 
focus when changing magnification. This 
does not upset us. Almost invariably the 
difficulty can be traced to the phenomenon 
of optics called “‘depth of field.” This refers 
to the distance between the nearest and 
farthest points sharply defined by a lens and 
is aptly illustrated by the picture below. It 
is apparent that when a lens is focused on 
one object, other objects—nearer and far- 
ther from the lens—may appear in accepta- 
ble focus. 

One of the characteristics of this phenom- 
enon of depth of field is that it decreases 
sharply as magnification is increased. This 
is equally true when a lens is focused on an 
actual object, as with a camera, or on an 
image of that object, as is the case with our 
contour projector. The result is that when 
working at higher magnifications depth of 
field is considerably less than when working 
at lower powers. 

Consequently, it is possible that an object 
in focus at 10 power may appear out of fo- 
cus when magnification is changed to 100 
power, where depth of field is less and the 
need for precise focusing correspondingly 


greater. Because of this, we recommend that, 
when inspecting parts at several magnifica- 
tions, the part first be focused at the highest 
magnification to be used. This insures focus- 
ing within the narrowest tolerances and, 
when magnification is changed to a lower 
power, the part remains in sharp focus on 
the screen. When this recommendation is 
followed, complaints on the need for re- 
focusing vanish. 

Incidentally, it should be mentioned that 
neither focus nor depth of field affects ac- 
curacy of magnification with the Kodak 
Contour Projector. This remains as rated 
ittespective of the precision of focus, thanks 
{0 what our optical people call a telecentric 
stop. Which, in itself, is subject for another 
in this series of columns. 
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FREQUENCY DISTRIBUTION 


OPERATION__PVRCHASE D 
Past NAME LATTER PICKER 
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Frequency distribution 
chart of part size based 
on optical measure- 
ment. 


tool alterations. 


Frequency distribution 
chart of part size after 
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Saved...296 pieces 


Like many another manufacturer, 
the Hoover Company, Canton, 
Ohio, has its rejection problems. A 
typical one involved a flexible, rub- 
ber-like “litter picker’’ used in its 
vacuum cleaners. Although toler- 
ances ranged from .085” to .101”, 
rejects ran as high as 30%. 

To solve this problem, Hoover 
employed a Kodak Contour Projec- 
tor to measure the parts, plotted re- 
sults in accordance with modern 
methods of statistical quality con- 
trol. Based on these studies, altera- 
tions were made in the cutting tool 
and the holding fixture for the part. 
Rejects dropped from 30% to less 


TOLERANCE O85 -.1 SPECIFICATION 
+ ee pepe 


eesessst 
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per thousand! 


than 4 of 1%. Savings amounted to 
296 pieces per thousand. 

“Optical gaging with the Kodak 
Contour Projector,”” say Hoover engi- 
neers, “eliminated incorrect readings 
caused by mechanical distortion of the 
parts. In addition, optical methods of 
measurement proved from 4 to 5 times 
faster than conventional gaging tech- 
niques.” 

Your own production measure- 
ment or inspection problem may 
similarly be solved by optical gag- 
ing with a Kodak Contour Projec- 
tor. To find out more about it, send 
the coupon for your copy of “The 
Kodak Contour Projector.” 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


Please send me a copy of your booklet, “The Kodak 


Contour Projector.” 


NAME 





TITLE 





OPERATION. PURCHASED 
PART NAME LITTER PICKER 
T_OF FINGER 
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with full 


use of Durez 








ke 





Too many parts in your products 7 


Could be — in the light of new devel- 
opments in Durez phenolic plastics. 

Yet cutting down on parts is often 
only the kick-off benefit of product de- 
velopment with these materials. Others 
can be lower material costs, lower pro- 
duction costs, reduced shipping weight, 
less breakage or damage in handling, 
better service in use, improved appear- 
ance, and greater sales appeal. 

Known with good reason as the 
work-horse of the engineering plastics, 
phenolics have been the specialty of 






MOLDING COMPOUNDS. Struccur- 
al, electrical, and chemical prop- 
erties in many combinations 


182 


PHENOLIC 
PLASTICS 


for the new 
Competitive Era 


Durez for more than three decades... 
we are exceptionally qualified to coun- 
sel with your design engineers and 
molders in applying them most profit- 
ably to your business. 

Molex Products Co. hit the jackpot 
in eliminating parts by redesigning this 
Morton’s salt tablet dispenser. Could 
you do as well —in this or other ben- 
efits of modern phenolics application? 
We'd like to help you find out. 

Durez Plastics & Chemicals, Inc., 
1307 Walck Rd., N. Tonawanda, N. Y. 





RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding 


The glass seal prevents leakage in ga 
and fluid-filled units, and shuts pe 
dust, air, and moisture. Designated 
Series HVT, connectors are usefy] 
with pressure- or vacuum-type hous. 
ings. 
Body of the hermetically-sealeg 
connector is precision-machined stee] 
Contacts and body are gold-plated 
over silver, for maximum conductivity 
soldering ease, and corrosion resist. 
ance. Series HVT connectors mate 
with standard Series VT receptacles 
and are available with 7, 14, 20, and 
34 contacts. Viking Electric, 10) 
Ingraham, Los Angeles, Calif. 
Circle No. 30, Reader Inquiry Faci fe 


ility 


MIDGET RELAY 


Miniature telephone-type relay, Series 
80, is designed to withstand vibration 
and shock, as well as to meet govern. 
ment specifications. Coil windings are 
rated for d-c voltages up to 115 volts: 
the palladium contacts are rated at 3 
amp, non-inductive load, at 25 volts 
d-c or 115 volts, 60 cycles. Relay can 





be supplied with silver contacts rated 
at 5 amp. Series 80 relays are avail- 
able in open form for surface mount- 
ing or in hermetically sealed con- 
tainers. Dimensions of Type 8614, the 
smallest, in the sealed types, are: 
15g x 142 x 242 in. Signal Engineering 
& Manufacturing Co., 273 Branchport 
Ave., Long Branch, N. J. 

No. 31, Reader inquiry F 
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ELECTRICAL INSULATION 


Developed for use in motors, gener- 
ators and transformers, two insulating 
materials are designated NACO insu- 
lation and NACO-Mylar combination 
stock. NACO insulation is a special 
100 per cent rag-base type of vul- 
canized fiber. Having a density lower 
than that of conventional rag papers, 
NACO is said to be less expensive pet 
square foot. It is available in sheets, 
rolls and coils in thicknesses up to Myo 
in. 
NACO-Mylar 


combination _ stock, 
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Some typical 
ROME wire users: 


Admiral Radio Corporation 
Bendix Radio Corporation 


International Business Machines 
Corporation 


Joy Manufacturing Company 
The Lincoln Electric Company 
Moloney Electric Company 
Singer Manufacturing Company 


Westinghouse Electric Corporation 


It Costs Less 
to Buy the Best 


ROME ee 
uae 


ROME ee ee ee 


TORRANCE 
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If you use hook-up wire...TR=5 can help you 


To help you with any problems you may have in selecting and buying 
just the right hook-up wire or electronic cable, we have recently pub- 
lished Bulletin TR-5. It will provide you with complete information on 
the full range of hook-up wires and electronic cables Rome Cable regu- 


larly produces. Or, if you have a special problem, involving application 


of an unusual nature, Rome Cable engineers are qualified, and ready, to 
work with you . . . in the design of the type of conductor you need. Below 
is a quick rundown of the Rome hook-up wires and electronic cables 
which are completely described in Bulletin TR-5. 


Rome Commercial Type Hook-Up 
Wires—Fully approved by Under- 
writers’ Laboratories, Inc.—rubber 
and thermoplastic insulations . . . 
Rome Hi-Temp: Underwriters ap- 
proved for 75°C. A_ heat-resistant 
rubber insulated wire, available either 
with plain rubber or with lacquered 
braid of cotton or rayon. 

Rome Synthinol: Underwriters ap- 
proved for 80°C. Insulated with a 
polyvinyl chloride thermoplastic com- 
pound, has wide industry acceptance 
tor its high heat resistance and work- 
ability. 

Rome Synthinol 901: Underwriters 
approved for 90° and 105°C. Newly 
developed as a resin plasticized poly- 
vinyl chloride type of thermoplastic 
insulation. This hook-up wire has in- 
creased heat resistance and resistance 


cC--------- a 
ROME CABLE CORPORATION, Dept. EM-7, Rome, N. Y. 


Please send me the new Rome hook-up wire and electronic 


cable Bulletin TR-5. 
Name 
Company 
Address. 


e 


a 


City........ 


to oils and chemicals. 


Rome Multiple-Conductor Cables— 
In addition to single-conductor wires, 
Rome Cable produces cables made 
up of varying numbers and sizes of 
the individual conductors. These spe- 
cial cables have been supplied in 
increasing quantities to manufactur- 
ers of electronic, radio and television 
equipment. 

Sheaths are supplied in the form 
of thermoplastic or rubber jackets, or 
fibrous braids. 

Electrostatic shielding is supplied 
in the form of metallic braids or 
metallic tapes. 

Cables are designed for portable 
or fixed installation. 

Write now for the helpful new 
Rome hook-up wire and electronic 
cable Bulletin TR-5. 
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WHAT ARE YOU LOOKING FOR 
in a paper tubular capacitor? 





No matter what your particular applications problem in paper tubular 
capacitors—Sangamo can meet your need. You can choose from the 
following types: 








TELECHIEF—The premium tubular. Molded in 
Humiditite ... the Telechief offers amazing moisture 
resistance—satisfactory high temperature operation up 
to 85° C. (Contact our engineers about operating prob- 
lems in the 100°—125° C range). 


REDSKIN—An industry standard. Gives depend- 
able Jong life operation at 85° C. The thermo- 
setting plastic case stands rough handling and the 
especially designed, flexible leads resist breakage 
—they can’t pull out. 


CERAMICHIEF—A ceramic-encased paper tubular. 

¢ Here’s quality at a price. Try it for high moisture re- 
sistance—long life. Wax, Resinex, or Mineral Oil 
impregnated. 85° C operation. The Ceramichief is ideal 
for plastic imbedment circuitry. 


BUCKSKIN—An economical cardboard- 
encased paper tubular. Gives full Sangamo quality 
in applications where costs are a problem. Wax, 
Resinex, or Mineral Oil impregnation. Built to 
pass requirements of RTMA Spec. REC-118A. 





P S. For extremely critical applications—don’t over- 

*** look Sangamo Types SA through SM. These 
hermetically-sealed, metal cased tubulars are built to 
MIL-C-25A Specs. Engineering Bulletin TS-105 gives 
full information. 








SANGAMO ELECTRIC COMPANY 


$C54-10 MARION, ILLINOIS 
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consisting of standard NACO insula 
tion combined with Mylar, POssesses 
high dielectric strength, toughness 
and excellent cuffing properties, [t Was 
developed primarily for motor slot and 
transformer insulation. The Mylar film 
can be applied to one or both sides of 
NACO insulation, in thicknesses from 
0.0005 in. to 0.005 in. National Vul. 
canized Fibre Co., Wilmington 99 
Del. ; 
Circle No. 32, Reader 


ELECTRIC PUSH 
BUTTON STATIONS 


Electric push button units, available 
in a wide range of combinations, fe. 
ture easy wiring, flexibility of mount. 
ing, and compact enclosures, The 
units, which can be front- or back. 





mounted, are made of molded ther- 
malsetting plastics. They are individ- 
ual units and not grouped in blocks. 
Pilot lights, selector switches and push 
buttons are available in various com- 
binations in control stations and pend- 
ant stations. Furnas Electric Co., 1024 
McKee St., Batavia, Ill. 

ircle No. 33, Reader Inquiry Facility, page 235 


TRANSLUCENT 
CONTACT PAPER 


Translucent contact paper, designed to 
give faster print back speeds when 
diazo or blueprint reproductions are 
made, is known as Kodagraph Contact 
Paper Translucent. Paper is durable 
and will withstand considerable han- 
dling and use. One feature is that pho- 
tographic lines on the paper can be 
erased with an ordinary pencil eraser 
after the paper is slightly moistened. 
Use is made of manufacturer's Koda- 
graph Contact emulsion, which pr 
duces sharp and clear dense black pho- 
tographic lines. The paper is designed 
for processing in the same manner as 
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PERMANENT MAGNET 
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INDUCTION-B-KILOGAUSS 





. « Opens 
New Fields for 
Product Designs 


INVESTIGATE THESE 
CHARACTERISTICS 


@ Higher coercive force 
than any other commer- 
cial permanent magnet 
material. 


@ Negligible hysteresis and 
eddy-current losses in 
magnetic circuits having 
an alternating-current 
component. 


@ High electrical resistivity. 


@ No critical materials re- 
quired. 


@ Lightweight. 


@ Magnetization practical 
prior to assembly. 


Let our forty-three years of 
accumulated permanent mag- 
net experience help you to 
utilize this new magnet in 
your products. Write to 
Dept. 7B for complete details. 


INDIANA PERMANENT MAGNETS 


THE INDIANA STEEL PRODUCTS COMPANY ~ VALPARAISO, INDIANA 


WORLD’S LARGEST MANUFACTURER OF PERMANENT MAGNETS 
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If you manufacture any product requiring 
fractional or integral horsepower electric 
motors—up to 5 h.p.—check with Hoover 
before you make your final decision. Hoover 
supplies a long list of standard-size ‘“‘in- 
production” models for industrial and com- 
mercial equipment. Or Hoover engineers 
can work with your engineers to develop 
any special mechanical or electrical details 
—at lowest possible cost. (You'll find Hoover 
saves money, too, in installation, operation 
and maintenance expense!) 





THE HOOVER COMPANY, ELECTRIC MOTOR DIVISION 
125 BROOK AVENUE, NORTH PLAINFIELD, N. J. 


Please send me further information on Hoover Motors. | am par- 
ticularly interested in motors for 


(Indicate type of equipment) 











Name 
Company 
PRODUCTION FOR HOME AND DEFENSE fii 
Week in and week out, Hoover is producing a very 
substantial volume of essential materials for the Armed Forces. A Ee IN State 
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you 


could make 





your own electricity... 


But in the long run it costs less to deal with the 


public utility company. 


In the same way, it usually costs less to have us 
make your coils — because we at Coto-Coil are 
specialists, doing the job better and faster than you 
can do it yourself. We have automatic time-saving 
equipment, and the most modern testing devices. 
Without trial and error, we know the best types of 
materials for each type of coil — thanks to nearly 
40 years of coil design and manufactur- 


ing experience. 


Find out how this combination can 


cut costs for you. 


-Coil Company, 63 Pavilion Av- 
ig Fe New York 
Office: 10 East 43rd Street, New York 


enue, Providence 5, R. I. 


17, N. Y. 


Cis, 
we 


Coto “@’ Coils 


oun 


Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 







eH 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
34” to 2". Write or wire today 
for bulletin #MT-104 giving 
types, sizes and prices, 


Seam ee LD 


Ave... Chicago 5 


600 Potoma 
























other Kodagraph Contact Papers ang 
is available in all their standard sizec 
Eastman Kodak Co., 343 State g¢. 
Rochester 4, N. Y. ; 

rcle No. 34, Reader lity, page 235 


SERVO GEAR TRAIN 


Gear train, designed for use in auto. 
matic control systems, analog com- 
putors, and fire control devices fea. 
tures integral housing of the gearing, 
slip clutch and rotational limit Stops, 
The stocked gear train can be sup- 
plied for any practical ratio from ]:] 
to 7200:1. The slip torque may be 
varied from 42 in.-oz to 20 in.-oz. The 





limit stop may be set for data shaft 
(output) rotation from 10 deg to 40 
turns. Design is such that the housing 
may be mounted on any servo motor, 
Backlash is less than 10 min; maxi- 
mum starting torque is less than 0.05 
in.-oz. Ball bearing construction js 
used throughout, although bushings 
may be used in the larger ratios. Feed- 
back Controls, Inc., 503 Rhode Island 
Ave., N. E., Washington 2, D. C. 


Circle No. 35, Reader Inquiry Facility, page 235 


SEMI-FLUSH 
INSTRUMENTS 


Featuring a front case molded of 
acrylic, 2% in. square semi-flush in- 
strument provides a clear view of the 
instrument movement. The _ large 
square window slopes backwards at a 
slight angle; rim and lower third of 
the case may be spray-lacquered in 
any color desired with a variety of 
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DEPENDABLE INSULATION IS VITAL TO GOOD ELECTRICAL PERFORMANCE 


NEW G-E 9615 
INSULATING VARNISH 





General Electric 9615 offers you a new high- 
heat-resistant insulating varnish with excellent 
bonding strength. Unlike conventional varnishes, 
G-E 9615 maintains its heat resistance (to 350 
F) without sacrifice of bonding strength. In addi- 
tion, it offers: 


* Excellent flexibility 
* High dielectric strength 
* Fast bakes at low temperatures 


* Good chemical, oil and moisture 
resistance 


Use G-E 9615 to spray, dip, roller coat, brush or 
impregnate generators, coils, motors and trans- 
formers. 


Send coupon today for technical data! 





! 
! 
l 
! 
J 


General Electric Company 
Section 1413-2A, Chemical Division 
Pittsfield, Massachusetts 


Please send me complete technical data on G-E 9615 
insulating varnish. I want this for: ( ) Reference 
purposes only ( ) An immediate application on 


GENERAL@Q ELECTRIC | ™ 


Street 


City —___Zone__ State, 


l 
| 
| 
| 
| 
| 
| 

Goa can foe pour confddence mm — | 
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gy want 8 OFF 
souenons 5 


THE NEW WESCO AC CATALOG is off the 
press—request your copy now. The cata- 
log gives design information to help you 
order the right solenoid for your appli- 
cation. It gives engineering drawings, 
solenoid performance charts, work and 
temperature curves in easy to follow form. 


Since the WesCo trademark is on AC 
solenoids used everywhere, you can be 


sure the WesCo catalog gives you real 
help on your solenoid problems. A re- 
quest on your company letterhead brings 
your AC catalog promptly. Write today. 





on your company letterhead 


Bis 





Write today 


NOTICE: 


If you specify DC aircraft 
solenoids for your 
company, you will find 
the WesCo DC solenoid 
catalog helpful. The 
pages are filled with 
easy to read information 
to help you choose the 
right solenoid. Sent 
only to requests on 
company letterhead. 


surfaces. Designated Model 79} 7" 
struments are available with dec or 
a-c movements, as well as rectifier. 
type instruments, vu and db indi- 
cators and a-c voltmeters. Thermo. 
couple r-f milliameters utilizing an 
internal thermocouple are available 
Burlington Instrument Company, 15] 
North Third Street, Burlington, Towa. 


rcle No. 36, Reader Inquiry Facility, page 235 


AUTOMATIC FLOW SWITCH 


Operated by means of a differential of 
pressure across the orifice, the Shur. 
Flo Automatic Interlock is a figy 
switch that protects equipment requir- 
ing a definite flow of fluid to assure 
proper operation and to prevent dam. 
age. The switch, which will cut of 
equipment or provide a signal wher- 





ever flow falls below the established 
safety rate, is available in 4- and 1% 
in. pipe sizes. The %-in. size provides 
switch control points from 0.1 gpm 
through 8 gpm; the 1%-in. size, from 
8 through 40 gpm. Contact point de- 
sired is provided by changing the or- 
fice size in the control. Industrial Sales 
Div., Hays Manufacturing Co., 806 
West 12th St., Erie, Pa. 

rcle No. 37, Reader Inquiry f 


HERMETIC OIL-FILLED 
CAPACITORS 


Designed for withstanding moisture 
and humidity, series of hermetically 
sealed, oil-filled square and rectangv- 
lar capacitors are available in a wide 
variety of case sizes. Working voltage 
ranges from 600 to 6000 volts d-. 
Indco oil-filled units operate efficient- 
ly at temperatures from —40 to 70 
C. Units filled and impregnated with 





ELECTRICAL MANUFACTURING 





JULY, 1954 


PEERLESS PROVIDES 


*® Original Equipment Manufacturer 


Sivale” MOTOR FACILITIES 


@ When your're trying to 
make a standard motor fit a custom job—when 
you need special characteristics in your motors 
—when you wish you had your own motor 
department—what you really need is Peerless. 
Let me tell you about Peerless — Let's say you 
require a motor with special characteristics — 
more torque, higher speeds, or smaller dimen- 
sions—talk it over with our engineers. Chances 
are the problem won't look so tough to us since 
we've been building special motors for 60 years. 
We'll solve your “spec” problem. Then, to- 
gether, we'll tackle production questions and 


MOTORS 


FANS 


set delivery dates to meet your needs. This 
integration of facilities and thinking produces 
such outstanding motors that we call them Gold 
Seal Motors. You may wish to talk to some of 
the people that use them. Ask us and we'll 
refer you. To get started, call Peerless. Ask 
for me if you like. I'll see that you talk to the 
engineer who can help you most. No obligation 
to you. 

You can have the motor you want, custom de- 
signed for your product, at a competitive price. 


We build them .. . Peer- , 
less Gold Seal Motors. (TAA Jondbbe- 


President 


BLOWERS 


THE PEERLESS ELECTRIC COMPANY - WEST MARKET ST., WARREN, OHIO 
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applications 


unlimited! 
RA NEW COLOR TELEVISION CAMERA 


gives Camloc fasteners another 


chance to prove their versatility 


Camloc quarter-turn fastener: belong 
wherever panels or doors are designed for 
speedy access. On this intricate color camera 

well as the many other applications 
where Camloc fasteners are employed 
they mean quick engagement firm 
grip and quick release. 

strated brochure 
‘riptive information on the 


oc fastener line. 


<amtoc 


FASTENER CORPORATION 


53 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 









Pyroteen makes possible operation at 
temperatures from —70 to 90 C, Wax 
impregnation is also available, 

Capacitors are hermetically sealed 
in lead-coated steel cases. They cap 
be supplied with porcelain standof 
terminals or riveted solder lug terpj. 
nals for voltages below 2500 volts 
d-c. Standard capacity tolerance jg 
+10 per cent. Test voltage jg twice 
the rated voltage from terminal t 
terminal and twice the rated Voltage 
plus 1000 volts from each terminal 
to case. Industrial Condenser Corp., 
3245 N. California Ave., Chicago 1g 
Il. 


No. 38, Reader Inquiry | ty, page 235 


THERMISTOR KITS 


Thermistors for use in temperature 
detection and for electrical and elec. 
tronic applications are available jp 
two laboratory kits. Kit No. 1, the 
smaller of the two, includes 18 therm. 
istors, two of each in three styles and 





three sizes. Kit No. 2 consists of a 
metal container with four drawers. 
segregating the 104 thermistors in- 
cluded into 26 sizes and four styles. 
Kit also contains an assortment of 
steel, lead and fiber washers, as well 
as tubing, to facilitate building assem- 
blies. Carboloy Dept. of General Elec- 
tric Co., Detroit 32, Mich. 
> No. 39, Reader Ir ry F 


INTEGRAL PUMP 


Design of integral pump saves space 
by eliminating belts, pulleys, guard 
and base. Pump and motor are detach- 
able, permitting interchange. The in- 
tegral unit produces vacuum to 28 in. 
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Now 
MALLORY 
TIMER 


SWITCH 


may be just what 
your product needs 








Looking for a way to time the cycles of automatic dryers, 
air conditioners, food dispensers, semi-automatic washers? 


eye es Le : The new Mallory Model W Timer Switch was designed 
l'ypical application of timer Wigs? ; ; me ; ‘A 
ninknile, enmmn. Gell araliaeliions for these and similar applications requiring ratings around 
ses , g 

facilities: one circuit con- 34 horsepower. 

trols main motor and timer : ’ 

motor: two others control It’s exceptionally compact... takes a panel depth of only 


heater and auxiliaries. Fur- 
ther variations are readily 
possible by omitting switch 


134 inches. 


It’s versatile . . . switches as many as three separate circuits. 








HEATER circuits as required. It can be used, for example, to control a motor reversing 
circuit, heater and its own timer motor. 
a ~ . . 
Standard speeds provide cycles of 32, 64, 96 and 192 minutes 
7 £2 yer cam shaft rotation. Longer cycles up to 24 hours can 
I ~ : P 
s, 250V be supplied. Fabricated cams let you select the exact cycle 
: required for your product. A friction clutch allows the shaft 
fy to be rotated manually in either direction. 
nf d 
C. ‘ The new switch has every feature you want for economical 
1s HP MAIN assembly on your production line. Spade terminals ] 
3 MOTOR assembh ' produc ne. Spade terminals save 
space, and speed connections. No bulky mounting hard- 
125 V rn 
ware is needed. 

N Built into this switch is the extensive experience that Mallory 
ce has gained in designing and manufacturing timers and 
rd switches by the millions, for scores of leading appliances. For 
in complete data and a discussion of how it can be advantage- 
in. ously applied in your product, write or call Mallory today. 
= 

Expect more... Get more from MALLorY 
. Serving Industry with These Products: ade Ee 
& Electromechanical—Resistors ® Switches ® Television Tuners * Vibrators 
a Electrochemical— Capacitors @ Rectifiers © Mercury Batteries 
“i Metallurgical— Contacts ® Special Metals and Ceramics © Welding Materials . 
5 . MALLORY & CO., Inc., INDIANAPOLIS 6 
ING JULY, 1954 
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with your 
SMALL PARTS os 


* 
DISCARD SLOW 
MANUAL 
FEEDING! 


SELECTIVE 
FEEDING DEVICES 


@ Note the improvement in Lower Costs, 

AM Speedy Production, Quality Control and 

A co a //” ; . Increased Profits ... Now, this DPS con- 

ae 77 a tribution to the metal-working industry 

YY ’ is emphasized in an expanded line of 

3 - selective feeding devices and engineering 

service .. . Tell us your requirements; we 

have the unit and the know-how to meet 
your needs. 


4D Freven 


@ Here is an interesting case showing 
separate screws and lock washers that 
were loaded into a single feeder and 
ejected loosely assembled at the rate of 
60 to 70 a minute ... An amazing speed 
increase over slow, manual operation. In 
this instance, as in thousands of other 
2 applications, the unit was designed with 
the idea of maximum feeding of a wide 
variety of parts at a fraction of the cost of 
manual feeding. 





BOWL-FEEDER 
Our Newest Addition 


Oy 


@ An electric, vibrating unit that advances the 
parts on a circular spiral, aligning and correctly 
locating them to issue directly into the work area in 
proper time cycle. Provides fully automatic feeding 
of light, fragile parts that normally could not with- 
stand tumbling. 


Let us diagnose your symptoms and prescribe 
the proper remedy. Write for details. 


ae ath alee 








2817 W. FORT ST. 


DETROIT 16. MICH. 
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and has a 3.6-ctm displacement, Pump 
may also be used to create pressure 
Applications include use on packaging 
printing and other equipment, Unit i. 
cludes a 44 hp motor. Dimensions are 
13% in. long, 7 in. high, and 13% wide 
(including inlet filter, outlet Separator 
and manufacturer's automatic oiler. 
Equipped — with _ self-lubricating 
grease cups, the pump has ball-bear. 
ings and is fan-cooled; steel blades are 
used, with an automatic wing adjuster 
forcing the blades to meet the cylindey 
wall, thus preventing sticking. Leimay 
Bros., Inc., 102 Christie St., Newark 5, 
ircle No. 40, Reade f Facilit 


FLUOROCARBON PLASTIC 


Featuring lower cost, Fluoroplast js 
100 per cent tetrafluoroethylene plas. 
tics, reprocessed by a method which 
permits re-utilizing virgin material 
waste and maintaining its original pur- 
ity in the refabricated product. Values 
compiled from test data show that 
Fluoroplast possesses most of the pro 

erties of the virgin material. Non- 
flammable, its operating temperature 
range extends from —110 to 500 F, It 
is offered in molded bars and cylinders, 
and extruded rods and tubing. It is 
generally colored green for identifica- 
tion. United States Gasket Co., P. 0, 
Box 648, Camden 1, N. J. 


rcle No. 41, Reader lity, page 235 


WIRE WINDING DEVICE 

With overend tension device designed 
for winding fine wires in multiple, 
higher winding speeds can be main- 
tained: the tension also reduces wire 





breakage at the start of winding. In 
addition, the device’s overend delivery 
feature is said to eliminate need to 
overcome spool inertia. 

A compensator provides a means of 
taking up the slack that occurs in the 
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Kansteel 


Write for 


eee Preference! 
BT et Te. Pe Bs 
te 
Bia 
FANSTEEL METALLURGICAL CORPORATION, NortH CHICAGO, ILLINOIS U.S.A 
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ultta- 
sensitive. 


relays 


on Calidyne Shaker control 
for accurate regulating of 
amplitude and acceleration 


BARBER 


a 





a of The Calidyne Com- 
pany, Winchester, Mass., the Calidyne 
Shaker with console as shown above is 


used for vibration-testing of industrial, 
military and commercial products. 

It provides vibration frequencies up 
to 2000 cycles per second and has a 600 
lb. vector force output. Another model 
features 1250 lb. force output. Amphi- 
tude and acceleration of the shaker is 
automatically regulated with a servo con- 
trol unit which employs a Barber-Colman 
“Micropositioner’” to compare shaker 
response voltage against a base voltage 
and correct the circuit accordingly. @ 

Ideal for hundreds of other industrial 
applications, Barber-Colman Company’s 
d-c polarized relays are ultra- 
High- 


speed response. Available in 


sensitive and stable. mae 
oo Sie vie 






a wide range of coils, enclos- 
ures and mounting details. 


Write today for Bulletin F3961-2 


BARBER-COLMAN COMPANY 


Dept. G, 1403 Rock Street, Rockford, Illinois 
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wire after the coil is wound and the 
arbor stopped. A transparent container 
for the wire supply spools serves as a 
balloon guard; it also makes it pos- 
sible to check the wire supply visually. 
The device has a swivel mounting that 
permits easy adjustment of the tension 
to line up the compensator wheel with 
the angle of the wire leading into the 
coil stick. 

Featuring uniform tension for fine 
wires from Nos. 38-50 B&S, the tension 
device can be used with manufactur- 
ers No. 102 winder for producing 
spool wound coils, and Nos. 104-107 
and 108 coil winders for producing 
paper-insulated coils. Universal Wind- 
ing Co., P.O. Box 1605, Providence, 
R. I. 

7 rcle No. 42, Rea 1e 


HERMETIC LIMIT SWITCH 
Hermetically sealed limit switch re- 
mains operative when immersed in 
water, coated with ice, or subjected 
to high temperatures. 

Switch consists of a standard basic 
switch protected by a durable, sealed 
housing with integrally mounted ac- 
tuator. All joints are copper brazed. 
The electrical leads are embedded in 
a glass-to-metal header providing a 
positive, leak-proof seal to the connec- 
tor. The Teflon and silicone diaphragm 
is bonded in place by a mechanical 


Late 
aaa 
bal 





seal retainer. All vital components are 
sealed in an inert gas. 

Wide range of mounting arrange- 
ments provide a secure mount with 
three No. 10 screws, or bolts. In addi- 
tion to the roller actuator, a variety of 
actuators are available. To insure air- 
tight seal (minimum shelf life of 10 
years) all switches are tested with a 
mass-spectrometer. Switches are rated 
at 10 amp at 125-250 volts d-c, and 10 
amp at 28 volts d-c, inductive. Mini- 
mum electrical life expectancy: 750,- 
000 operations. Electro-Snap Switch & 
Mfg. Co., 4218-30 W. Lake St., Chi- 
cago, Ill. 
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Continuous kilns with automatic 
temperature control and newly de- 
veloped procedures make it possible 
to reduce tolerances to new mini 
mums. 


Wisconsin Ceramic parts are par- 
ticularly suited to automatic assem- 
bly processes—or wherever the 
requirements are exacting. 


Important advantages of Wiscon- 
sin Ceramics to consider when plan- 
ning a part for your device are— 
dielectric strength, aeat resistance, 
tensile strength, resistance to impact, 
dimensional stability, non-flowing 
and non-aging. 


Ceramic parts can be furnished in 
various types to fit your exact needs. 


Send your blueprints or samples 
for quotations. 


Specialists in ceramics to the 
Electrical & Electronics Industries. 


115 MARKET 
SUN PRAIRIE, WISCONSIN 
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The extra holding power of Bristol’s exclusive 
multiple-spline set screws enables these flush-fit- 
ting fasteners to be used in the newest, most com- 
pact design applications. 

They withstand severe shock and vibration, per- 
mitting fewer and smaller screws to be used with- 
out sacrificing strength. 

While the splining principle has long been 
recognized as the best means of transmitting rotary 


power, the materials of which they are made also 
contribute to the tremendous holding strength of 
these Bristol set screws. Standard screws are made 
of heat-treated alloy steel; bronze, brass, monel or 
other metals are available on special order. 
Bristol multiple-spline set or cap screws are care- 
fully designed to close tolerance (asa approved) 
in sizes from 0 wire to %” in diameter. Get them 
through your regular industrial distributor. 


BRISTOL'S socket screws ging 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 
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Multiple-Spline Set Screws hold tighter — 
because you can wrench them tighter! 
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RESET TIMER 


An outstanding feature of this versatile photocopying machine 
is the Cramer Reset Timer, which controls exposures to split- 
second accuracy and ensures copy prints of absolutely uni- 
form quality. The Type RE Reset Timer is an ideal choice for 
this application. Its micrometer adjusting dial allows time 
settings to be changed easily and quickly; yet setting can be 
made to a high degree of accuracy. A double pointer system 
is used which indicates not only the time setting but also the 
time remaining during any particular cycle. The push-button 
for starting the timing cycle is right on the front of the timer; 
a flick of the finger controls the machine. The convenient 
one-hole meter-type mounting also makes for easy assembly 
in your factory. Note, too, how well the timer blends in with 
the design of the machine itself. 


Remington Rand is only one of the many large equipment 
manufacturers who look to Cramer when they have a prob- 
lem in time control. Cramer has a timer for almost any need, 
ranging from the simplest interval timers up to complex multi- 
circuit types. Why not consult Cramer for your timing needs? 


SPECIALISTS 


VICES 


BOX 8, CENTERBROOK, CONNECTICUT 


INSURES ACCURATE 
PHOTOCOPYING ON 
REMINGTON RAND DEXIGRAPH 


IN TIME CONTROL 


we eo W. one Vt. « 0 SPITS 
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Laboratory 


and 


Engineering 
Equipment 





POWER AMPLIFIER 


General-purpose _ laboratory power 
amplifier, Type 511A, features low dis. 
tortion, low noise, and excellent phase 
characteristics throughout the audio 
frequency range and above. Having 
approximately 15 watts maximum out- 
put power, and a choice of four output 
levels for optimum matching of yari- 
ous loads, the amplifier is useful as q 
test driving source for synchros, small 
motors, choppers and similar electro. 
mechanical devices. 

At any rated frequency and gain 
setting, overall phase shift is small. A 
phase-compensation circuit permits 
the overall phase shift to be main- 
tained at a constant value at any par- 
ticular frequency regardless of gain 
setting; it can also be made zero for 
one gain setting at one frequency, 
Close phase shift control makes the 





instrument useful as a power source 
in the investigation of phase charac- 
teristics of magnetic amplifiers, trans- 
formers, filter or equalizing networks, 
saturable reactors, and other devices. 
Frequency response is flat from 50 
cycles to 30 ke and down 0.5 per cent 
at 10 watts output and less than 1.0 
per cent at 15 watts output. Intermod- 
ulation distortion is less than 0.5 per 
cent from 50 cycles to 15 ke, for a dif- 
ference frequency of 150 cycles. 
A choice of outputs is provided for 
optimum impedence matching with 
loads of 5, 25, 200 or 1200 ohms. Out- 
put regulation is + 5 per cent of rated 
output voltage from optimum load to 
open circuit at all impedance levels. 
The amplifier will operate into loads 
of complex impedance from pure Te 
sistance to pure reactance and will 
drive a 1200-ohm load with 120 volts 
at 0.5 per cent harmonic distortion. 
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Making Products 
like these for 


WHE 


TEMPERATURE 
SERVICE? 


Then you need to Know about 


NEW Irvington (NSULATING VARNISH No. 180 


One of the newest products of Irvington research, Irvington Insulat- 
ing Varnish No. 180 was specifically formulated to provide out- 
standing electrical and physical properties at very high operating 
temperatures. Laboratory tests indicate — and field tests confirm — 
the fact that units treated with this varnish can be operated success- 
fully at temperatures up to 356° F. 


Look to 
Dielectric strength is 2,100 vpm (dry). Resistance to moisture and IRVINGTON 
acids is very good; oil resistance, adhesion, toughness and storage for Insulation Leadership 
stability are excellent. INSULATING VARNISHES 
Irvington Varnish No. 180 can be used for the impregnation of VARMISHED CAMBRIC 
practically any type of electrical winding (with the possible excep- eS ee 
tion of totally enclosed equipment) where high-temperature opera- VARINSHED GLASS CLOTH 
tion is necessary. Motors, transformers, relays, generators are among ee — 
the potential uses. If you are designing for tough heat conditions, a criguat ial usr oe 


you'll want to know more about this new varnish. 


Get the full story today 
Write for technical data sheet and samples. 


IRVINGTON isutaror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11, N.J. © PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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Variable frequency motors in these 
blowers and fans operate ot mini- 
mum watts loss over the full range 
of frequencies encountered with air- 
croft power supplies—from 320 to 
1000 ¢.p.s. CFM output of blowers 
is substantially uniform over full 
frequency range at atmospheric pres- 
sure. RPM rises at high altitude, in- 
creasing velocity and cooling ability. 


Also Manufacturers of High Cycle 
Motor-Alternators and A.C. Indus- 
trial Motors 


FIELD ENGINEERING REPRESENTATIVES: Silver Spring (Md.) © Boston « Buffalo * New York City * Chicago 
Wright Field * Minneapolis * Seattle * Montreal * Toronto 


Dallas * Kansas City + 
JOE 
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Atypical example of O i 
American Electric engineering 


This 400 cycle 3 phase motor for driving a 
hydraulic pump is a special aircraft design, 
custom-developed by American Electric 
Motors Inc. Rated at 15 h.p. continuous duty 
at 11,500 r.p.m., it actually produces 19 h.p. 
on intermittent duty, yet occupies less than 
14 cubic foot. A special case made of mag- 
nesium holds weight down to a mere 32 lbs. 
or approximately 1% h.p. per pound. This 
motor is fungus-proof, corrosion resistant, 
meets AND 20002 type XIIB mounting spec- 
ifications and is sealed against hydraulic oil. 
It operates within a temperature range of 
—67° to +131° F. Overall length of the 


motor unit is 7” with a 4” coupling extension. 


MINIATURE MOTORS for all PURPOSES 


In addition to engineering such “specials” de- 
scribed above, American Electric makes an almost 
unlimited range of miniatures for 60 and 400 
cycle, and variable frequency operation. These 
feature low weight and compact size, meeting 
high temperature requirements. With our wide 
variety of completed tooling, laminations are 
available for almost any miniature motor require- 
ment without design compromise or delay. 


INDUCTION OR SYNCHRONOUS TYPES—Both re- 
luctance and hysteresis motors are available in 
the synchronous type. 


APPLICATIONS—American Electric 
Miniatures are available for all drive 
requirements, for propeller fans and 
centrifugal blowers. Let us quote on 
your requirements. Wire, write or phone 
today! 


4811 Telegraph Read, 
MA ASALOEAUN MI sc anzoes 22, 
ELECTRIC MOTORS Callfornl 


TRADE MARK 





DAVIDSON & ASSOCIATES, Los Angeles 



































Input impedance is the equj 
uival 
of 100,000 ohms shunted by ‘a “ae 
Weight is 40 lb. Technology Instry. 
ment Corp., 537 Main St. Actor 
Sey ct 
Mass. . 
No. 44, Ri 


SALT SPRAY TEST CABINET 
Test results within 10 per cent of abso. 
lute duplication are claimed for Model 
H-T Sincolite salt spray test cabinet 
Cabinet is said to meet ASTM Speci- 
fication B-117-49T and the intent of 
other Government specifications for 
similar equipment. Cabinet is so COn- 
structed that no parts made of mate. 
rials susceptible to corrosion are 
exposed to test solutions or vapors, Al] 





gages and other metal parts are on the 
outside. Cabinet is made of H-T Sin- 
colite, which is non-porous, inert to 
test solutions, and prevents secondary 
galvanic acceleration of corrosion. It 
is also said to assure proper regulated 
temperature in cabinet. 

The cabinet is completely transpar- 
ent. Fusion-welded construction pr- 
vides permanent no-leak seams. G. §. 


Equipment Co., 5317 St. Clair Ave, 


Cleveland 3, Ohio. 
No. 45, Reader Inquiry Facility, page 23 


MINIATURE CURRENT 
TRANSFORMER 

Butvl-molded miniature current trans 
former, featuring both winds 
and bar-primary construction, is de 
signed for operating meters and in- 
struments and can be used on either 


- 
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PARKER 
OFFERS a CHOICE 


in Powdered Metal Materials 


Wow— whatever the product requirement, 
Parker can supply the powdered metal part. 
Gears, bearings, bushings, cams, lever arms or 
intricate parts can be yours in almost any pow- 
dered material. Parts of basic metals and 
special alloys are regularly produced in 
our new plant. Call on Parker for 
your Powdered Metal parts. 


POWDERED 
V1 ve 
DIVISION 
ld 


WHITE METAL CO. 
2153 McKinley Avenue 
ERIE, PENNSYLVANIA 
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EW HEAVY DUTY RELAY 





FOR UNLIMITED CONTROL 
APPLICATIONS... 


Compact, rugged, commercial and indus- 
trial type relay capable of handling heavy 
contact loads with low coil power require- 
ments. Its double break contacts provide 
a large gap to extinguish the arcing asso- 
ciated with heavy loads. Insulation and 
spacing meets (UL) requirements for 
industrial control equipment. Contact life 
exceeds requirements for (UL) 
Temperature Indicating and Regulating 
equipment. 


Standard coils are vacuum varnish 
impregnated. Multiple mounting holes in 
bracket allows relay to be mounted from 
above or below mounting surface as 
required. 


OPERATING CHARACTERISTICS 


CONTACTS: SPST—Normally Open 
Double Break. 

CONTACT RATING: Resistive & Inductive 
30/20 AMP., 115/230 V.A.C. 
1%/3 H.P. 115/230 V.A.C. 

COIL: Continuous Duty—A.C. 8.5 V.A., 
60 Cycle. Inrush 14.0 V.A., 60 Cycle. 

OPERATING VOLTAGE RANGE: 
+-10%, —15% A.C. 
+10%, —20% D.C. 

MAXIMUM COIL VOLTAGE: 600 V.A.C., 
230 V.D.C. 


WEIGHT: 6.5 oz. 
DIMENSIONS: Length 3\,”, 
Height, 17%, Width 1%”. 


Unusual opportunities in research, design and development for engineers! 
Submit resume of qualifications and experience. 
For BETTER CONTROLS THROUGH BETTER RELAYS — Specify LEACH 


DIMENSIONS 





Sa 
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PLAY GO. 


5915 AVALON BOULEVARD * LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U.S .and Canada 


bEAC EH &R 
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single-phase, two-wire or polypha 
circuits. Designated Type JCA-Q oT 
rated at 600 volts and can be used = 
any circuit up to its rated voltage, 

[wo current ratings are available in 
both the window and _bar- rimary 
models: 200:5 and 400:5 amp. These 
ratings are obtained in the Window. 
type unit by passing line conductor 
once through its window. The device 
is built to carry its rated current con- 
tinuously, with a 55-C ambient tem- 
perature, without overheating. With a 
30-C ambient temperature jt yi 
carry 200 per cent rated current with- 
out exceeding the allowable 55-C rise 

The molded butyl serves as insula. 
tion, support and casing. It provides 
high dielectric strength, excellent heat. 
dissipating properties and _ resiliency 
and resists oxidation, arc-tracking, and 
moisture. q 

The transformer can be mounted in 
almost any position and is especially 
suitable for use in small boxes. The 
window-type model weighs from 2% 
to 2% lb; the bar-primary type, from 
3% to 5 lb. Both models can be equip- 
ped with an auxiliary mounting plate. 
General Electric Co., 1 River Rd, 
Schenectady, N. Y. 


Circle No. 46, Reader Inquiry Facility, page 235 


INSULATION 

LEAKAGE TESTER 

Megohm meter is designed for testing 
transformer and motor windings, 
cables, capacitors and other units for 
insulation leakage in accordance with 
ASTM specifications D-257-52T. Des- 
ignated the Series L, meter features 
constant voltage within +0.1 per cent 


across unit tested. A built-in voltmeter 
assures accurate settings. Accuracy of 
resistance bridge is +1.0 per cent of 
full scale current. 
The self-contained bench-type ™ 
strument contains a balanced tube ait- 
cuit and voltage regulators in the 
internal power supply to assure sta- 
bility. The reciprocal scale is calibrated 
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It's Easier To Design Compact, Efficient, 
Automatic Installations With S§ VV TRON 
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Feeding of steel slugs to centerless grinder is completely auto- e Syntron Vibratory Feeder delivers continuous, controlled flow of 
matic with Syntron Parts Feeder. e metal parts to heat treating furnace. 
TR ® VIBRATORY FEEDERS 
VIBRATORS " , 
Low cost, high ton- 
: J ndli t 
3600 controllable vibrations per nage hand ing of mos 
: ; ae bulk materials—abra- 
minute insure a positive free flow & . : 
. ‘ sive, fine or lumpy— 
of bu'k materials through bins,hop-  §g=§ | ° | "7 <j 
s e hot or cold — 
pers and chutes. No arching or 
; ; dry or damp. 
plugging. Compact—easy to install. e 
Ss 
PARTS FEEDERS @ SELENIUM 
For automatic, variably controlled e RECTIFIERS 
feeding of small parts to continuous io Metallic—dry cell—no moving parts 
production set-ups. Handle parts of —high current capacity. In sizes 
most Shapes and materials—single @ _ for almost every application requir- 
file—in oriented position. ing a-c to d-c power conversion. 
* 
SHAFT SEALS , MeRaRED 
@ RADIANT 
Mechanical, self-adjusting, self-lub- S HEATING PANELS 
ricating seals for rotating shafts of Neat olieiunk seine: wee diel: 
pumps carrying either gases or liq- & oped for industrial baking, heat- 
uids. Positive sealing action on ing and drying. They heat by direct 
nearly any type installation. a radiation—not by reflection—no blind 
a spots. 


Developed and built for lotig, trouble-free operation on the 
toughest industrial assignments. Syntron Equipment is ex- 
ceptionally efficient when incorporated into automatic or 


semi-automatic production systems. 


Write For Complete, Illustrated 


Catalogue Data - FREE 
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Additional SYNTRON EQUIPMENT includes Vibrating 
Screens & Grizzlies, Vibratory Elevators, Batch Weigh 
Plants, Hopper Level Switches, Flow Control Valves, a-c 
to d-c Power Conversion Units, Electric Heating Elements 
and Portable Power Tools. 


SYNTRON COMPANY 


490 Lexington Avenue Homer City, Penna. 
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with Magnetic Amplifier Control 


This latest advance in voltage 
stabilizer. design by Raytheon 
gives you these outstanding ad- 
vantages of Magnetic Amplifier 
Control: (1) lower harmonic con- 
tent (2) better no load to full load 
regulation (3) less cubic space re- 
quired and (4) ability to take 
heavy overload without damage. 

Write for complete information. 






NEW 
Model W-6710 
Voltage Stabilizer 


OPEN TYPE CONSTRUCTION 
FOR CHASSIS MOUNTING 


Insures constant 6 volts output at 25 watts, stab- 
ilized to +%% from an input of 95 to 130 volts. 
Designed for 6-volt incandescent reference lamps; 
for colormetric or spectrophotometric instru- 
ments and for stabilized filament voltages to tubes 
used in electronic apparatus within its rating. 


RAYTHEON 


SPECIFICATIONS 


@ Input: 115 volts, + 10%, 58-62 cycles, 
single phase. 


@ Output: 115 volts, 2000 va. 


@ Output voltage stabilizations: 
Fixed load, +%% for line change. 
+19% for frequency 
change. 


No load to full load (85% P.F.), 1% 
maximum. 


@ Temperature rise of components; 
50°C maximum. 


@ Harmonics (at 60 cycles input); less 
than 5% total. 


@ Efficiency at full load (100% power fac- 
tor); 90% minimum. 


@ Mounting: Bench, floor, wall or relay 
rack. 


FAUT ee, | 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 
DEPT, 6270- EM WALTHAM 54, MASSACHUSETTS 
ae eee ene, oe 





CML 


Mya Tay Tea 
INTO YOUR 
PRODUCTS | 


| 


directly in megohms. Provision is m 


ade 
for charging Ci apacitors before tests 
when the instrument is to be employed 


on such units. Guard circuits elim. 
inate surface leakage errors. Also in- 
cluded is a resistance standard for 
calibration. Available in three models 
in varying ranges and test Voltages 
Type L can be extended in range by 
means of external power supplies 
Industrial Instruments, Inc., 89 Cams. 
merce Rd., Cedar Grove, N. J, 

e No. 47, Ff r r ty, ¢ 


COMPONENT TEST CHAMBER 
Designed primarily for te sting elec. 
trical components, Model W-9-100 FH 
test unit, has a temperature range 
from —100 to 200 F. Features include 
a special door that incorporates a re. 
aan able “plug” panel containing forty 
%4-in.-diam openings for test lead con- 
nection to the inner chamber. If de. 
sired this “plug” panel may be replaced 
with standard panel. 

Electrical terminals may be installed 





and located as desired. Heat is applied 
through Calrod type heating elements. 
Safety provisions prevent surface tem- 
perature from exceeding 400 F. Inside 
dimensions of test chamber are 10 in. 
wide, 32 in. long, and 26 in. deep. Unit 
is constructed of stainless steel, with 
5% in. fibrous glass insulation. The 
test chamber is constructed of copper. 


Webber Manufacturing Co., _Ine., 
2740 Madison Ave., Indianapolis 3, 
Ind. 

e No. 48, Reader Inquiry Facility, page 23) 


PORTABLE POTENTIOMETER 


Portable potentiometer, Model HFI, 
has a range of 0-100 mv and an ac- 
curacy of 0.1 mv plus 0.15 per cent. 
A single ten-turn dial covers the entire 
range, simplifying the balancing pro- 
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each of these HOLTZER-CABOT motors 
solved a special problem! 


Holtzer-Cabot specializes in motor and gener- 
ator design, and is tooled to produce both AC 
and DC motors at lowest possible cost, in a wide 








RIT 
range of frames, with unlimited varieties of 
mechanical and electrical features. 

R Quality motors correctly designed result in 
lowest ultimate cost. 
. Bring your small-motor application problem to 
‘oe Holtzer-Cabot. Our experience in developing 
4 : 
) custom-built - motors assures you of a prompt 
and expert solution. euanae 





125 Amory St., Boston 19, Mass. 


Sales Service Representatives 
in Principal Cities throughout the World 


nee. 3 


Designers and manufacturers of mechanical, 
pneumatic, hydraulic, electric and electronic 
equipment and systems 


NATIONAL PNEUMATIC CO., INC. “° HOLTZER-CABOT °“'S!"S 
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STAINLESS ssn 
«01 UGK 


All types and sizes of screws 
(slotted, Phillips, socket, hex 
head), bolts, nuts, washers, 
rivets, keys and pins 


Over 9000 items in stock means immediate 
livery from one source 


@ New Garden City plant now operating at 
speed and quality 
specials 
for consultation 
fasteners 
FASTENER MANUAL P9 


MANUFACTURERS SINCE 





GARDEN CITY 


COCCCC CCE CCC COO OOOO EEOCC® 

: There's one for your application 
SEALED MERCURY CONTACTS 

*ME RCOID FROM 0.9 AMP. TO 25 AMPS. 


TILTING TYPES MAGNET OPERATED TYPES 


SP-ST. 10A. 115V., 5A.-230V 
SP-ST. 25A.-115V., 1242A.-230V 





ee 
6 
ek 
. we 


Available normal position “Open” 
or “Closed” 5A.-115V., 2.5A.-230V. 


Available normal position “Open 
or “Closed’’ 1A.-115V., 0.5A.-230V., 
or 0.9A. at 24 volts or less 


3 Wire SP-DT. 4A.-115V., 2A.-230V. 


ONLY MERCOID OFFERS 
@ VISIBILITY OF CONTACT ELEMENTS 


It can be instantly noted whether circuit is 
on or off. 


@ UNAFFECTED BY DUST, DIRT OR CORROSION 


Not subject to oxidation, open arcing, 
pitting or sticking. 


@ LONG LIFE 
Capable of indefinite operation—can provide 
a million “makes” and “breaks” without dete- 
rioration—no maintenance required. 
OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 
WRITE FOR BULLETIN NO. 46 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILL. 
NEW YORK, 205 E. 42nd ST. . PHILADELPHIA, 3137 N. BROAD ST. 


Double Circuit, ST, 4A.-115V., 2A.-230V. 


o 


SP-ST. 4A.-115V., 2A.-230V 


o 


SP-ST. 1A.-115V., 4%A.-230V 


@eeeeoeeooooooooooooooeoeeoeeeeeeeeeeeeee 
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WRITE NOW FOR FREE COPY OF 




















de- 


top 


@ Unsurpassed facilities for quantity fabrication of 
@ A staff of seasoned engineers always available 


@ Pioneers in the manufacture of stainless steel 


i929 


SCREW PRODUCTS COMPANY, INC. 
NEW YORK 


cedure and avoiding the necessity fo, 
adding the reading of two dials, The 
total resistance of the measuring slide. 
wire is 100 ohms. The smallest divj- 
sion on the dial is 0.1 mv. Two rhe. 
stats are provided for coarse and fine 
adjustment of potentiometer current 
Two pushbuttons provide low and high 
galvanometer sensitivity for coarse and 
fine balancing. 

The galvanometer is of the taut sys. 
pension type which does not require 
locking in transit. The high senitiyity 
(0.67 microamp, mm) and low resist. 
ance (15 ohms) makes the instrument 
useful when measuring potential from 
low resistance sources, such as thermo. 
couples. The galvanometer can be 
used independently if desired. 

The potentiometer current source js 
a flashlight cell which can be replaced 
without tools. The EMF Standard is an 
Eppley unsaturated cell which wil] 
maintain its potential within 0.1 per 
cent from 10 to 40 C. Williamson De- 
velopment Co., 317 Main St., West 
Concord, Mass. 

No. 49, Reader iry Facility, page 23 


AUTOMATIC IMPACT TESTER 


Functions of the Automatic Progres- 
sive and Repeat Impact Testing Ma- 
chine are to determine the breaking 
point of gear teeth and to study the 
dynamic properties of parts subject to 
shock. In operation, a hammer of 
known weight is automatically raised 
and dropped on the test specimen 





from progressively higher points until 
the specimen breaks. The quality of 
the material under test can be deter- 
mined from the height of the fall at 
fracture and number of blows de 
livered. 

After each stroke, the hammer is 
picked up on the rebound by a motor- 
driven chain and raised to the next 
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Distributor plate, molded of Mon- 
santo’s new Resinox 3700 thermo- 
setting material by Specialty In- 
sulation Manufacturing Company, 
Hoosick Falls, N. Y. for American 
Bosch Corporation, Springfield 7, 
Massachusetts. 


Before you choose 


an electrical-grade material... 


See how new Resinox 3/00 


improves electrical parts two ways 





Resinox 3700 is a special thermosetting arc-resistant 
material developed by Monsanto research for low-cost superior 
performance in magneto ignitions, motor control and power 
transmission circuits, and other electrical applications. 

This new mineral-filled molding powder stands out 

from other materials because: 


] It delivers high arc-resistance with outstanding dimensional stability . . . eliminates 
* undesirable after-shrinkage. 


2 It imparts relatively good impact strength ...and has excellent moldability (very 
* gocd transfer molding properties). 


TAR 


Q) 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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Another advantage of Resinox 3700 is its good heat 
resistance. You'll find Resinox 3700, in short, an all-around 
better material for electrical parts. Why not write today 

for full information as.related to your own product. 

The coupon is for your convenience. Resinox: Reg. U.S. Pat. Off 
e & 2 a e e © » * a a) a > 3 ow a + 2 2 


MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2404, 
Springfield 2, Mass. 


Please send me full information on Monsanto’s new Resinox 3700 arc-resistant 
material. 


Name & Title 
Company 
Address 


City, Zone, State 
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dropping point. Height of fall jg in- 




























f creased by 1-in.-increments for each 
succeeding stroke. The machine can 
re also be set to deliver the impact re. 
i peatedly from any desired height be. 


tween 6 in. and 10 ft. The speciment 
holder can be adjusted to accommo. 
date test materials up to 24-in, in 
height. T-slots are provided in the bed 
plate to facilitate positioning speci- 
mens of various shapes. Tinius Olson 
Testing Machine Co., 1144 Easton 
Rd., Willow Grove, Pa. 

ircle No. 50, Reader Inquiry Facility 
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INSULATION TESTER 


Weighing 12 lb, portable insulation 
tester can be used for checking for d- 
electric breakdown, leakage and short 
circuits on high-voltage equipment and 
components. Unit is equipped with a 
test voltage control, test voltage jndj. 
cator, and a sensitivity range switch, 
It also contains a fault indicator signal 
lamp, an oral fault indicator, and js 
built for non-destructive testing, Spe- 
cifications are: input voltage, 115 volts, 





aj ts the call bre 50-60 cycles; output voltage, continv- 


ously variable from 0-5000 volts ae; 
capacity, 100 va max. Tester contains 


€ 
2 a current trip circuit which has two 
ea eT unl S sensitivity ranges. High sensitivity 


* ~ range is | ma; low range is adjustable 
‘Scad isc sald to any set value between 5 and 20 ma 
Balistle 6a These tapered, hollow cones (9 high) in Cavalier to accommodate equipment or compo 
boi electric room heaters are made of Cordierite ceramic nents having higher capacity to 
ins (STAR THERMOLAIN®), a refractory especially ground. Case size: 8 x 8% x 8 in. 
Shacue designed for this use. Cavalier has found that weight, 12 Ib (approx). Milwaukee 
. THERMOLAIN provides the exceptional strength and Electronic Corp., 5231 North Hopkins 
excellent heat-shock resistance essential for high St., Milwaukee 9, Wis. 
performance of this fine unit. ircle No. 51, Ri 
STAR THERMOLAIN is used extensively for all types 
of electrical heating appliances and equipment where VACUUM TUBE VOLTMETER 


rapid changes of temperature occur. And it is only 
one of many STAR porcelain products that meet a quencies from 10 cps to 4 me and 
wide range of requirements. For help on any ceramic mapeeures voltages from 0.1 av ae 
insulation problem, call on STAR engineers for a volts. Designated Model 400D, it is 
practical solution. ' 


Vacuum tube voltmeter covers all fre- 








accurate to within 2 per cent up to | 
| me. Input impedance is 10 megohms. 
Feature is an amplifier circuit provid- 
ing approximately 56 db of feedback 
in midrange for high stability and 
F 0 R C r [ A | N : 0 M Pp A N Y freedom from calibration changes 
caused by external conditions. 
41 Muirhead Avenue + Trenton 9, N. J. Ranges are selected on a front-panel 
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Indianapolis Sweepstakes 


They’ve Got to be i 


That’s Why 


Champions Choose 





me 














i dv OoR Lockwashers 1st—BILL VUKOVICH 2nd—JIM BRYAN 3rd—Jack McGRATH 
2 "Racing cars must “After the terrific “Race driving is 
“4 ; take tremendous beating of the tricky enough 
EVERLOCK washers have been used on the top punishment and race, those AMF without having to 
0 . : . . still stay tight. I Everlock Washers worry about loose 
: three cars in every Indianapolis Sweepstakes play safe with were still tight fastenings. I know 
ee since 1936! This grueling, rugged grind demands Everlock Washers and secure.” I can count on 
ns . 8 ; 8 ; &8 8 —they’ve never ado Everlock Washers 
the utmost in protection against vibration and strain. loosened yet.” Pt to really hold.” 
It's significant that, without exception, these winners Kiel (An hart fone 
put their trust in EVERLOCK washers. 
R EVERLOCK’S alternating chisel edges really bite into 
& § y 
re: the surface— powerful spring steel tension holds 
ad via; deg Another Product 
0) them secure. Available in four standard types Sal 
is or made specially to your specifications. 
» | ; . 
a Next time you order screw-washer assemblies — 1 Le OG 
id- be sure — specify EVERLOCK washers. 
ack 
nd THOMPSON-BREMER & COMPANY INDUSTRIAL FASTENERS 
ges 520 North Dearborn Street * Chicago 10, Illinois 
nel Chicago 10, Illinois 
WRITE FOR LATEST CATALOG AND PRI $ 
N6 | JULY, 1954 
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/ RELAY 
/PROBLEMS~ 


on your 
mind? 








turn the 
problem 


over to 


COMAR 


Solving tough relay problems is 
our business. If you have a 
relay problem on a product currently in 





production, or one in the 

development stage, we believe we can save 
you a lot of headaches. For example, y 
modifying an existing Comar ™ 

design to fit your needs 
may save you substantial 
engineering and tooling costs. Or, if you require 
special design, we have complete facilities to 


custom-engineer relays to suit your specifications. 


COMAR ENGINEERS WILL HELP YOU 


Whether your relay problems are simple or 
complex, you'll save time and money by : eS % 
contacting Comar. Inquiries invited. No cost or fn La! 

obligation for ify Uy 
consultation and our fsx ae 


recommendations. 






ELECTRIC COMPANY —7/ 
3349 ADDISON STREET — N35 
CHICAGO 18, ILLINOIS 


RELAYS * SOLENOIDS + COILS - TRANSFORMERS + SWITCHES + HERMETIC SEALING 
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switch which changes sensitivity jy 
10-db steps. This, plus calibration of 
the 4-in. meter in decibels, makes di- 
rect readings possible between —79 
dbm and 52 dbm. Readings are always 
in the upper part of the scale. ; 

In addition to measuring gain, re- 
sponse and output level, Model 400p 
also measures hum and noise directly. 
detects nulls, and has other uses. 
Hewlett-Packard Co., 395 Page Mill 
Rd., Palo Alto, Calif. 

rcle Ne. 52, Reader Inquiry Facility. pa 


BRONZE SCREEN ROOMS 
Bronze screen room has an attenuation 
rating of 126-128 db. Its inner and 
outer shields are physically and elec- 
trically isolated, being connected only 
at the power entrance. A spacing of 
158 in. is provided between the screens. 
Tests made indicate that the attenua- 
tion is above 80 db in the frequency 
range of 50 to 200 ke, rising well above 
the 112 db between 200 and 600 ke, 
reaching a plateau approximately 126 
db between 1 and 800 me, and stay- 
ing about 100 db at 3000 me. 





Floors, walls and ceilings are as- 
sembled from pre-fabricated inter- 
changeable sections, assembled with 
a screw driver and wrench. Offered 
in a wide range of standard sizes (8 ft 
in height, 5 or 10 ft wide) and in vati- 
ous lengths. Erik A. Lindgren & Ass0- 
ciates 4515-17 Ravenswood Ave., Chi- 
cago 40, Il. 

Ne. 53, Reader Inquiry Facility, pcge 23 
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this die casting was 












44 years in the making... 


@ We Began “Setting Up” for This Job in 1910—and That was None Too Soon! 


P Biow work? Not exactly ...it required only days to produce the 
casting itself. But it took 44 years of experience to gain the 
“know-how” needed to do the job. Why not put that experience 
to work for you? Whatever type of die castings you need — small 
or large, simple or intricate —count on Stewart to meet your most 


rigid specifications . .. on time. 


SERVICES AVAILABLE... 





Designing « Engineering « Die Making 
Metallurgical Control * Most Modern Die Casting Equipment * Complete 
Machining, Polishing and Assembly Facilities. 

44 years of helping industry to “Make It Better” 


ed a EL 
3 ft ee rt tenn 

ari- . 

50° DIE CASTING ... a division of AM] 
” Z Tenn 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE © BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 








STANDARD for 
TOP-BRAND APPLIANCES 


Drake Signal and Jewel 
Light Assemblies will 
serve you better— that’s 
why so many well- 
known appliances 
have used them 
for years.. 






















* 


DRAKE 


Assemblies are 
known for expert design, 
patented features, top per- 
formance—used by leading 
manufacturers in many 
fields— produced with the 
skill which comes witb 
more than 20 years of 
specialization .. DRAKE 
can help you select or 
develop the unit which 
will do most for 


your appliance in 
both production 

and sales.. 

LET 


DRAKE 
QUOTE ON 
YOUR NEEDS... 
STYLES, SIZES, COMBINATIONS OF 
ALL KINDS! 
It’s usually easy 
to select the ex- 
act unit to serve 
you best from 
those already 
available in the 
big DRAKE 
line... But we 
can develop a 
special design 
for you if re- 
: quired, as we 
ae , have done for 
scores of users. 


* 
SEND FOR 
COMPLETE 
CATALOG ‘EM’ 













DRAKE 
MANUFACTURING 
COMPANY 


ubbard Street 
B2aue f So. 


et and Jewel 
LIGHT ASSEMBLIES 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 235. 


SILICON TRANSISTORS—Medium 
power silicon transistor, Type X-15, 
and two general-purpose silicon tras- 
sistors, Types 900 and 901, now com- 
mercially available, are described in 
two data sheets. Power dissipaticn of 
Type X-15 is conservatively rated at 
1 watt. Operating temperature for all 
types ranges up to 150 C. Specifica- 
tions and output characteristic curves 
are included. Texas Instruments Inc. 


No. 54, Reader 
RIGHT-ANGLE GEAR DRIVE — 
Data are provided in an_ illustrated 


4-page catalog on right-angle Coniflex 
bevel gear drives for industria] and 
aircraft applications. Specifications 
are provided for both % and 1 hp 
models, both of which are furnished 
with a 1:1 ratio, and with either 2 
or 3 shaft extensions. Rated speed is 
1800 rpm. Case histories and a cut- 
away view are included. Airborne Ac- 
cessories Corp. 
No. 55, Ré 


PANEL INSTRUMENTS — Twelve- 
page bulletin describes 242, 342, and 
442-in. panel instruments, as well as 
accessories. Covered are the construc- 
tion, specifications, and applications 
of both d-c and a-c instruments. Ac- 
curacy is within 2 per cent of full- 
scale value. Temperature range ex- 
tends from —50 to70 C. General 
Electric Co. 

No. 56, Ré 


HEAT-TREATED STEEL—Use of 
Electreat, a method of heat-treating 
cold finished steel bars is said to re- 
sult in uniform mechanical properties 
and 
tion, 


hardness, freedom from distor- 
Cecarburization. 
Other advantages are also pointed out 
in an illustrated 8-page brochure. 


Graphs show results of tests. Avail- 


and min’mum 


able sizes and shapes include: squares 
(42 to 1% in.), hexagons (42 to 1% in.), 
and rounds (% to 2 in.), in lengths 
from 10 to 24 ft. Jones & Laughlin 
Steel Corp. 

No. 57, Ré 


SELENIUM RECTIFIERS — Engi- 
neering bulletin describes construc- 
tion of selenium rectifiers, typical rec- 
tifier circuits, and standard cell sizes 


and ratings. Also covered are char. 
acteristics of manufacturer’s rectifiers 
and available protective coatings, Ad- 
ditional data are provided _n this 96. 
page illustrated booklet on applica. 
tions and principles of ops ration, as 
well as on facilities and long experi. 
ence in design and manufacture of 
the units. Fansteel Metallurgica] 
Corp. 

No. 58, Reader Inquiry Facility, page 235 
MICARTA DATA _ BOOK — Color. 
keyed for convenient reference, 50. 
page catalog covers all grades and 
forms in which Micarta plastics js 
supplied, giving the chemical, me. 
chanical and electrical properties of 
each. Three sections discuss: lami- 
nated Micarta, molded Micarta, and 
machining data. Suggested applica. 
tions have been made on integral 
part of a 2-page grade-selection table, 
Other useful data is also provided, 
Westinghouse Electric Corp. 


No. 59, Reader Inquiry Facility, page 235 


RELAYS—Divided into five sections, 
44-page catalog describes an exten- 
sive series of relays grouped under 
the following headings: midget, cir- 
cuit-control, special-purpose, radio 
and high frequency, and aircraft re- 
lays. Typical units include: sensitive 
relays, a midget type weighing % 07, 
motor-starting snap-action types, and 
latch-type relays with coil mecha- 
nisms angle-mounted. Leach Relay 
Co. j 

No. 60, Reader Inquiry Facility, page 235 


CABINETS FOR ELECTRONICS- 
Four-page brochure shows _ typical 
cabinets and housings produced by 
fabricator for a variety of electrical 
and electronic applications. Facilities 
are available for manufacturing metal 
products from steel, aluminum, © 
alloys ranging from 0.1345 to 0.0179 
in. in thickness. Artisan Metal Works 
Co. 
No. 61, Reack 


POWER DRIVE APPLICATIONS- 
Eight-page pamphlet, designed in tab- 
loid form, describes applications ¢f 
manufacturer's electric power drive 
on food, metal-working, _ printin’ 
plastics, and other industrial equip- 
ment. Over 50 case histories are i?- 
cluded, each of which list _ the 
manufacturer of the equipment and 
the user, and also discusses briefly 
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The phrase “longer life and care-free operation” 
carries a lot of selling magic when applied to 
any feature of a major appliance. And when 
you can back up the statement with obvious 
facts, as you can so easily do with Ferrod Rod- 
type Heaters, you have a “natural” for your 
salesmen—in selling the dealers, then the 
ultimate users. 

Appliance buyers will like the simplicity, the 
added safety, of these fully sheathed heaters in 






FERROD 


——— 


clothes dryers, room conditioners, range ovens, 
etc. With the live helix imbedded in magnesium 
oxide and encased in metal, these units are free 
of the usual hazards which cause failure and 
normally will last the full life of the equipment. 

Ferrod Units for immersion heating are built 
to the same high standards. They also offer un- 
usual compactness in design when desired. Why 
not let us help. you find the dest solutions to your 
electrical heating problems? 


FERROD “re. company 


53 0 being of Fiore I 


JULY, 1954 





a MAJOR FEATURE for easier selling of MAJOR APPLIANCES! 
FERROD Rod-type Heating Units 
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the production advantages gai 
JUST THREE EXAMPLES OF PeS ENGINEERING through the use of the drives. Sterling 
flectric Motors, Inc. 
AND MANUFACTURING SKILL 


- STANDARDIZE 0N-<QQ3> _ 


for Dependable, 
Long Life Operation—Quick, Easy Wiring 


\ 


Page 235, 


INVESTMENT CASTING—Whep all 
cost factors are considered, the true 
cost of investment castings js often 
low, according to a 12-page booklet 
describing the advantages and limita. 
tions of precision investment ¢ 





“i asting, 
Iwo-page section on designing for 
investment castings points out reduc. 
tion in weight, greater strength and 
improved appearance made possible, 


Pas Text and _ illustrations describe the 


SUPER A.C. SWITCHES a Hitchiner Manufacturing 


ircle No. 63, Reade ry F ty. pace 22¢ 


MERCURY RELAYS — Illustrated 


4-page catalog describes line of UL- 
approved standard and_ heavy-duty 


Maximum Service — Quiet Operation — 
Extra Long Life. Rated 15 and 20 
Amperes, 120 Volts A.C., 277 Volts A.C. 
For use at full rated capacity on fluores- 
cent and incandescent loads—up to 277 relays which can handle current loads 
Volts at 80% of current rating of switch up to 60 amp and motor loads up to 


on motor loads. | 3 hp. Electrical ratings and other 


specifications are provided. Design 
features are pointed out. Ebert Elec. 
tronics Corp. 

ircle No. 64, Read ry Facility, page 23 





STAINLESS STEEL WIRE -wUse of 
stainless steel wiring for instrument 
springs, cabling, filters, shock absorb- 
ers, and flexible tubing is discussed in 
an illustrated 4-page brochure. Other 
applications described include stain- 


P&S Turnlok Line 


Just turn the cap and it’s locked, securely 
and safely. Sturdily constructed — De- 
signed for easy wiring—Ampere rating 


plainly visible on modern face design. 
Connectors, receptacles and caps avail- 
able in 10 and 20 Amperes—2, 3, and 4- 
Wire types. 


less steel spiral inserts and magnetic 
recording wire. Emphasis is on manv- 
facturer’s continuous program of basic 
research. Facilities are described. Fort 


Wayne Metals, Inc. 
e No. 65, Re 


SENSITIVE RELAYS — Among the 
six series of sensitive relays described 
in an illustrated 4-page brochure are: 
a d-c SPDT relay with a sensitivity 
as high as 10 milliwatts, midget her- 


PzS Polarized Devices 


Built sturdier with extra thick bodies and 


extra heavy metal parts— to withstand metically sealed d-c relays, multi-cir- 
. : uit polarized d-c types, as well as 

rough usage over a lon riod of time. : : 
8 8 & pe other d-c and a-c models. Included is 
Designed for wiring ease. A complete a classification chart indicating the 
line of 10 and 20 Ampere, 2, 3, and 4-wire ratings, sensitivity, mountings, fea- 





tures and other pertinent data for 
each of the series. Briefly mentioned 
are relays in development stage, and 
design facilities. Sigma Instruments, 
Inc. 

These are just a part of the P&S Line. Send for Catalog No. 49 for rcle No. 66, Reader ility, page 23 
complete information. If you have a special requirement for elec- 
trical wiring devices, write us. Our sixty years of experience in the 
manufacture of electrical products will prove helpful. 


connectors, receptacles and caps. 





VINYL PLASTISOLS—Physical and 
chemical properties of two series of 
fine resin dispersions, Series 4000 and 
5300 Plastisols, are given in a 4-page 
illustrated brochure. The compounds, 
which can be used for coating, cast 
ing, or molding, are suitable for elec- 
trical insulation, instrument housings, 
business machines and other applica- 
tions. They are 100 per cent solids 
materials with a dielectric strength 0! 


Dept. EM 


PASS & SEYMOUR, INC. SYRACUSE 9, N.Y. 


Offices: 71 Murray Street, New York 7, N. Y. 


1229 W. Washington Blvd., Chicago 7, Ill. 
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When the job calls for a Class 
Composite Insulation... Use ilywe 


ABOGLAS 


ee wee iicd 


Suitable for heavy duty equip- 
ment which is subject to abuse 
and overloads in normal service. 
Stability and resistance to break- 
Foe came leek Ao all>] etl ala 
under extremely adverse condi- 
tions of heat, moisture, abrasive 
dust, oil and grease. 


IT’S FLEXIBLE 


Can be folded, and conforms eas- 
ily to irregular surfaces— without 
application of heat. It is free 
from the objectionable flaking 
characteristic of mica products 


Neem) eile vt 


Saves time because it is s0 clean 
and easy to handle, and costs 
considerably less than mica com- 
binations and other suitable 
Class B insulations. 























ae was developed at the suggestion of a large eastern repair shop to 
answer their need for a high grade Class B insulating material which would 
effect substantial reductions in the cost of material and labor. It has proven 
highly successful in such applications as: Coil support on armature windings 
and rotors...Cushion between top and bottom coils...Cushion and ground 
insulation on field and rotor coils... Insulation under leads on armature coils 


...Phase insulation on mush wound stators...1 “ayer and ground insulation on 
dry-type transformers. 


Natvar Products 
Varnished cambric—cloth and tape 
It is available in two thicknesses: .025” -.027” with minimum dielectric break- 
down strength of 12,000 volts; and .050” -.034” with a strength of 19,000 volts. 


Varnished canvas and duck 








Varnished silk and special rayon 


* Varnished—Silicone coated 


When the job calls for insulation with good physical and electrical properties, 
Fiberglas 


it will pay you to use Natvar flexible insulations. They are dependably uni- 
form no matter when or where purchased, and are available either from your 
wholesaler’s stock or direct from our own. 


ATVAR CORPORATION [i 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 


Varnished papers—rope and kraft 


Slot cell combinations, Aboglas® 


Varnished-lacquered tubing and 
sleeving 


Extruded vinyl tubing and tape 


Styroflex® flexible polystyrene tape 


Extruded identification markers 


Ask for Catalog No. 22 


JULY, 1954 








PYLE-NATIONAL 


FLEXIBLE 
— CORDS 
& CABLES 


Protect electrical equipment and 
keep maintenance cost down! 


Pyle accurately-cut tapered threads 
and tapered rubber bushings pre- 
vent strain on terminal connections 
and prevent moisture or dirt from 
entering wiring compartments or 
mechanism enclosures. 


Availgble in a variety of styles and 
sizes including types with hexagon 
nipple for anchoring in sheet metal 
panels, etc. 

Sold nationally through electrical 
distributors. Write today for Bulletin. 





THE 
PYLE-NATIONAL 


COMPANY 


1388 N. Kostner Ave. Chicago 51, Ill. 
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approximately 400 and 500 volts per 
mil of material thickness. United 
Chromium, Inc. 

Circle No. 67, Re 


MOTOR CONTROL EQUIPMENT— 
Oil-immersed motor control equip- 
ment described in a 20-page catalog 
includes pilot, drum and safety dis- 
connect switches, as well as across- 
the-line starters and controls. Data are 
also provided on reduced voltage 
starters and other units. Applications 
and design features are covered. The 
Rowan Controller Co. 
No. 68, Reace 


ELECTROLYTIC 


Described in an 


CAPACITORS — 
illustrated 4-page 
bulletin are a-c dry electrolytic capac- 
itors for motor-starting and other 
intermittent-duty service. The molded 
plastics encased units are suitable for: 
duty cycles up to 20 starts per hr; 
temperatures from —20 to 65 C; and 
altitudes up to 6000 ft. Offered in rat- 
ings of 110 and 125 volts a-c, units 
are listed according to capacitance, 
part number, and case dimensions. 
Micamold Radio Corp. 

No. 69, Reader iry 


ADJUSTABLE SLIP CLUTCHES— 
Adjustable slip-clutch devices, the 
Torque Limiter, providing automatic 
overload protection for machinery 
drives are described in an illustrated 
8-page brochure. Covered are 11 
standard models having torque capac- 
ities ranging from 20 to 620 ft-lb. 
Also discussed are special designs for 
use with flexible couplings, noise- 
makers, and dual drives. Morse Chain 
Co. 

ircle No. 70, Reader Inquiry Facility 


RESISTORS, RHEOSTATS — Fixed 
and adjustable vitrious enameled re- 
sistors, heavy-duty axial-lead resistors, 
midget types, and models for top-of- 
chassis mounting, are among the re- 
sistors described in an illustrated 20- 
page catalog. Data are also provided 
on 25- through 150-watt power rheo- 
stats, taper-wound rheostats, rheostat 
shaft and bushing assemblies and 
similar products. Tru-Ohm Products, 
Div. of Model Engineering & Mfg.., 
Inc. 
No. 71, Rec 


COMPUTERS, PLUG-IN UNITS— 
Described in an illustrated 10-page 
pamphlet are electronic, electrome- 
chanical control systems, computers 
and other devices which utilize stand- 
ard and semi-standard packaged com- 
ponents. Included are an automatic 
industrial process controller for mono- 
toring and controlling grinding opera- 
tions, servo amplifiers, power supplies, 
transducers, instrument motors, and 


PN a 7 
SPACE SAVER! 


UH 


MINIATURE RELAY 


Only .94 cu. inches in size—yet it 
carries 3-amp. loads in the 4PDT 
combination, It’s available up to 
6PDT, and with class “H” 
insulation. 


It’s extra efficient, too, having 
only one air gap in the magnetic 
assembly. By spring-holding the 
armature rigidly in place, and 
using cross-bar contacts, all align- 
ment problems are eliminated. 
Insulation is inorganic, hence there 
is no gassing or bubbling. 


The ADVANCE TQ telephone type 
operates on 90 milliwatts or 

less. Withstands 10G vibration 
(10 to 55 CPS). Ambient temp- 
erature range: —55°C to +125°C. 
Life expectancy: 1,000,000 cycles 
with cross-bar contacts. Open and 
hermetically sealed types. Write 
for details. 


POM ADVANCE ELECTRIC 
tes Zag AND RELAY CO. 


2435-E NORTH NAOMI STREET 
BURBANK, CALIFORNIA 


RELAYS 
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A NEW 


---for all critical 
electrical, electronic 





This new plant was designed and built for 
the production of alloy strip of the highest 
accuracy. It is equipped with the finest 
machinery available for the task. Send- 
amir Mills assure FREEDOM FROM 
CROWN. Skilled operators, with years of 
experience, roll to close tolerances and 
produce finishes to highest STANDARDS. 


A group of experienced engineers is avail- 
able to select the correct alloy for your 
application. 


| WILBUR B. DRIVER CO. 


NEWARK 4, NEW JERSEY 


JULY, 1954 





CONCEPT OF ACCURACY IN THE 








DUCTION OF ALLOY STRIP 


slications-— 
strumentation 
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Whatever type of 

machine screw you need, 
Blake & Johnson has it... 
or can make it for you. 
Slotted or Phillips 

heads — in brass and 

steel, plain or plated. 
Special designs, sizes, 

and finishes to order. 

Blake & Johnson is 

the dependable source for 
Twin-Fast® wood screws, 
stove bolts, tapping screws, 
special headed products, 
machine screw nuts, rivets, 
chaplets, wire forms, 
automatic screw machine 
products ...in steel, brass, 
or other alloy metals. 


sy 


Write for new catalog > 


>. << — &. Se S Se De) 
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BLAKE & JOHNSON 


‘WATERVILLE 48, CONNECTICUT 


SINCE 1849 


similar products. Servomechanisms 
Inc. . 
Circle No. 72, Reader Inquiry Facility 


Pgae 235 
45 


SPRING PIN—Slotted tubular; Pins 
that lock by spring action when driven 
into ordinary holes are described in 
an illustrated 4-page brochure. Both 
standard and light-duty pins are ayaj}. 
able with diameters from 4g to % jn 
and lengths from *45 to 4% in. Mate. 
rials include carbon steel and corto. 
sion-resistance steel. Resulting gay. 
ings, typical applications, and com. 
plete specifications are 
Standard Pressed Steel Co. 
ircle No. 73, Reader Inquiry Facility, page 2 

ALUMINUM PROTECTIVE Coat. 
ING—Protective chemical coating that 
improves the corrosion-resistance of 
painted and unpainted aluminum js 
described in an illustrated folder, One 
of the solutions, brush Alodine No. 
1200, can be applied manually and 
meets requirements of MIL-C-554]. 
Application procedure is given and 
advantages covered. American Chem- 
ical Paint Co. 

ircle No. 74, Re 


covered. 


VINYL RIGID SHEETS—Electrical, 
mechanical and chemical properties 
of typical vinyl rigid sheets are given 
in an 8-page brochure, which stresses 
the versitility and advantages of the 
material. Available sizes of calen- 
dered and planished shapes are given. 
Case histories are included. Bakelite 
Co., Div. of Union Carbide & Carbon 
Corp. 

No. 75, Reader 


PLASTICS FACILITIES—Illustrated 
brochure describes facilities for prod- 
uct development and _ fabrication of 
plastics parts from a complete inven- 
tory of Kel-F, nylon and Teflon. Em- 
phasis is on company's experience in 
precision molding for close-tolerance 
requirements. Also covered are the 
properties, characteristics and appli- 
cations of the stocked plastics mate- 
rials. Flek Corp. 
No. 76, | 


ETCHED CIRCUITS—Data on 2 
sulating base materials and conduc- 
tive metals for etched circuits are 
discussed in an_ illustrated 4-page 
brochure that points out applications 
and advantages. Construction and de- 
sign details are covered, and charac- 
teristics and specifications of materials 
are included. Miller Dial and Name 
Plate Co. 
No. 77, Re 


METAL WORKING MACHINES- 
Hand- and powered-operated ma- 
chines for shortrun operation, using 
meditm and_ lightweight materials, 
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If your thinking on this matter 
leads you to a possible application 
in your own work, it will not be 
purely coincidental. We planned it 
that way. 


JULY, 1954 


Wesche special motor engineers have created a monster. It’s a motor whose 
power is transmitted in terms of linear thrust with force of from 100 to 


10,000 pounds. 


When these hairy eared engineers unveiled their handiwork to our sales 
and advertising brains, we said, “Swell, what's it good for?” Nearly every 
answer we got was qualified by “I think” or “maybe.” 


This being a state of affairs unique in our experience, we decided that if we 
can’t tell you how to use it, we'll ask you and pay for the best answer. 


HERE’S THE DOPE 


We have two kinds of Thruster Mo- 
tors. One supplies a reciprocating 
straight line motion with no re- 
versal of the motor needed for a full 
cycle. In the other type the reversal 
of thrust is obtained by reversing the 
motor. Both types can be equipped 
with brake and electrical controls to 
stop and hold at any part of cycle. 


The length of stroke and speed of 
cycle can be widely varied to the 
specific requirement. 

In submitting your idea for use of 
this motor, name the type of machine 


to which you believe it can be ap- 
plied, and the specific operation it 
can perform. 


The $500 winner will be the engi- 
neer whose suggested use is deemed 
most practical from a standpoint of 
potential sales by the Wesche Sales 
Department. In event of ties, the 
$500 will be split between all sub- 
mitting the winning answer. No en- 
tries will be returned and all become 
the property of this company. En- 
tries must be postmarked before 
Nov. 1, 1954. 


~ WESCHE 


ELECTRIC COMPANY 


1626 VINE ST., 


CINCINNATI 10, OHIO 


forque motors 
special motors 
collector rings 
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a ——— are described in an illustrated 8-page 
Ser RS i oe catalog. Stressed is ability of equip 
ment to duplicate parts to die ao. 
curacy without use of special dies 
Data are provided on benders, rod 
parters, punch presses and shears, ag 
well as on brakes, notchers, and roll 
ers. O’Neil-Irwin Mfg. Co. 

e No. 78, Reader Inquiry Facility 


MOTOR SELECTOR-—Selection data 
for choosing squirrel cage induction 
motors, in both the re-rated and older 
NEMA frame dimensions, are pre- 
sented in an illustrated 12-page byl. 
letin. Motor ratings range from ] tg 
200 hp. Listed are performance char. 
acteristics, construction features, dj. f 
mensions, and other pertinent Speci- 
fications. Available models are show 
and special features pointed out. Re. 
liance Electric and Engineering Co, 

No. 79, Reader Inquiry Facility, p 





ne 
1 


ELECTRIC HEATING UNITS - 
Data on heaters, thermostats and snap spe 
switches for industrial electrical heat. 






ing units are provided in a 23-page ceral 
booklet. Text, illustrations and tables duct 
; provide information on  single- and 
Production 3-heat snap switches, temperature staf 
: controllers, as well as on cartridge, 
y 4 immersion, and oven heaters, and on peas 


many other units. Formulas and other rapid 
aid for the selection of the correct 


* 
bl Machinery ie heater are included. Westinghouse 
ith Dependa e y Electric Corp. 
wi e ircle No. 80, Reader Ir ry Facility, page 235 
ee @ using 
MECHANICAL INSTRUMENTS - 
7 FYI p UJ TY TRAN S FO RM ERS Mechanical industrial instruments de- 


scribed in a 48-page catalog include: 
fixed stem and distant reading dial 








Many machine tool manufacturers use Hevi Duty Control Circuit Trans- thermometers; temperature and pres- 
formers in their control panels. These high quality transformers are sure recorders; non-indicating, and in- ture 
designed and built to industrial standards which assure dependable dicating and recording controllers; 
operation. and accessories and diaphragm motor tors 
Industry demands the highest quality production equipment because valves. Applications, construction de- 
it cannot chance or afford a costly shut down. The automatic trans- tails and specifications ase provided. 
fer machine, pictured above, uses Hevi Duty Transformers because Dimensional drawings and other illus- 
they are: — trations are included. Weston Elec- Four 
cs er trical Instrument Corp. 
% DESIGNED specifically to handle high inrush currents encountered 9 tle. 88, Reader inquiry Facility, eal you 


in industrial machine control. These transformers provide better 


regulation of circuit voltage. VARIABLE SPEED DRIVES-—Con- 


% CONSTRUCTED with a quality electrical grade core steel. Coils plete line of packaged Speed Variator 
are precision wound with a high dielectric insulation between Drives, with ratings from 1 to 200 
winding layers and impregnated in a polymerizing type varnish. hp, is described in 20-page bulletin 


GEA-6127. Described are the drives 
three basic units, and the building 
block principle providing features re- 
quired for various needs. Text and 
illumstrations point up operating prit- 


% RATED conservatively. The temperature rise is held to a minimum. 
In many cases a smaller, more compact Hevi Duty Transformer 
can be used, which saves valuable panel space. 


% TESTED to meet or better NEMA and JIC Standards. 


ym 


Specify Hevi Duty Transformers in your control panel. Available in sizes ciples, advantages, and applications. 
2 VA to 10,000 VA. Write for enginering data in Bulletin T-5111. General Electric Co. 
rcle No. 82, Reader Inquiry Facility, page 235 


PANEL INSTRUMENTS-Illustrated tou 





HEVI 










DUTY ELECTRIC COMPANY 





8-page catalog and price list covers cer 
MILWAUKEE 1, WISCONSIN —-— dimensions, case styles and available 
Heat Treating Furnaces... Electric Exclusively materials for a variety of a-c and d¢ yea 
Dry Type Transformers Constant Current Regulators | panel instruments. Data are provided | int 
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Yur line workers will appreciate the ease and 









| speed with whi 
ie ich they can assemble AlSiMag 
: ceramics. YOUT PrO- tym x 


suction planning 

"  staffwill be well 
eased with the excellent quality as well as th 

er rapid delivery of these parts. 





ct 
se 
/ Physical dimensions 
; and tolerances are 
checked at every key 
stage of manufac- 


ture by oroughly trained Quality Control inspec 
ints f0 insure shipment of a superior product 






d. 
S- 
i 
fp 
7. — equipped plants assure 
undreds—or hundred 
: . S of thousands— 
¥ of AlSiMag precision 
made parts when 
; you want them. 
j 
i 
eS SS ae 
i I ate 


EAR OF CERAMIC LEADERSHIP 


AVA CORPORATION 


anufacturing Company 


53RD Y 


AMERICAN L 


diary of Minnesota Mining and M 


A Subsi 
CHATTANOOGA 5, TENNESSEE 
j., Mitchell 2-8159 © SYRACUSE, N. ¥ 647 S. Warren 
1-6685 « NEW ENGLAND 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N 

St., Phone 74-4889 and 74-4880 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 

1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA 1649 N. Broad St., Stevenson 4-2823 
e ST. LOUIS 1123 Washington Ave., Garfield 1-4959 © CHICAGO: 228 N LaSalle St., Central 6-1721 © SOUTH 
WEST: John A. Green Co., 6815 Oriole Dr. Dallas 9, Dixon 9918 « LOS ANGELES: 5603 N. Huntington Dr., Capitol 
1-9114 ¢ SOUTH SAN FRANCISCO: 320 Shaw Rd., Plaza 6-0800 PITTSBURGH: 911 Plaza Bldg., Atlantic 1-2075. 
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" amics—backed by over fifty os 
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HERE’S HELP IN PLANNING 
CIRCUIT PROTECTION & CONTROL 


RCUIT BREAKER 
RING GUIDE--. : 


ane 
an 


pal 
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JUST RELEASED, this letin 
comprehensive HEINEMANN tion 
manual explains in clear detail cont 
how to apply circuit breakers to a wide netic 
range of protective and control functions and 

. . . how to select proper time delay curves... oper 
how to apply circuit breakers to control inter- is O1 
lock problems. smal 
This Engineering Guide provides a wealth of Elec 
valuable data in chart and table form. Time Circle 

delay curves, impedance charts and other data 

of practical use are included in addition to in- HIG 
formative material on circuit breaker design, VAL 
operation and application. sures 
In its broad scope this Engineering Guide is 2500 
both a primer and an advanced reference source. a 44 
If you are concerned with circuit or equipment om | 
protection, you will need it immediately. Write Oper. 
today. solen 
gram 
fee le norm 
HEINEMANN ELECTRIC COMPANY _ 
99 Plum Street * Trenton 2,N. J. spect 
Please send my free copy of the mati 
New CIRCUIT BREAKER ENGINEERING GUIDE | rcle 
a acest LE seritenstananranaiin MAG 
Company HEINEMANN ELECTRIC COMPANY | «ti 
I a eniae | coils 
City iia ie | <> 99 Plum Street « Trenton 2, N.J. new 
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on units with fan, rectangular, round, 
and square Cases, including 2% in.-sq 
gemi-flush models. Data are also pro- 
vided on running time meters, exter- 
nal multipliers and shunts, and donut 
transformers for ammeters. Burlington 
Instrument Co. 

rcle No. 83, Reader 










is 
+. proud to be the molder of thi 
cas housing for the . - 


GrnoncT 


FASTENER NEWS LETTER-Ep- 
titled “The Milford Riveter,” 4-page 
house organ reports on developments 
and economy of cold-formed fasteners 
and small parts. How a cold-formed 
rt saved a cabinet manufacturer 
390,000.00 a year is discussed on the 
first page. Elsewhere, case histories, 
and short articles are presented. II- 
lystrations are included. Milford Rivet 
& Machine Co. 

rircle No. 84, Reader 









HF RESISTORS—Miniature,  axial- 
lead resistors specially designed for 
) high frequency applications, are de- 
scribed in a 2-page bulletin. Designed 
to meet MIL-R-10683A, resistor has a 
hody length of 46 in. + 442 in. Power 
rating is %4 watt, with resistance 
values ranging from 20 ohms to | 
megohm in RETMA resistance values. 
Typical applications, specifications, — anes 
and graph are included. International 
Resistance Co. 
rcle No. 85, Reader Inquiry Facilit 


RECORD-PLAYBACK CONTROL— 
System for recording motion on mag- 
netic tape and then playing it back 
for automatic programming of pro- 
duction machines is described in bul- 
lettin GEA-6092. The 6-page publica- 
tion explains the principal of the 
control, which incorporates a mag- 
netic tape recorder, and shows in text 
and illustrations how it can be used to 


The “‘new look’”’ acquired by this tried-tested- 
proven UHF Converter is largely due to the beau- 
tiful job of custom Bakelite molding done for 
Granco Products, Inc. of Long Island City by 


P ; KUHN & JACOB MOLDING & TOOL COM- 
operate a typical machine. Emphasis PANY. The housing comes out of the 2-cavity 
ison its value in producing parts in die practically complete, with the exception of 
small and medium quantities. General minor finishing operations. 

Electric Co. 


Circle Ne. 86, Reader Inquir Not only do we do the molding in such cases, 


but we make the molds as well. In fact we can 
place at your disposal complete facilities, from 
design to finished piece. Our operations are 
sures up to 5000 psi at 150 F, and economical, too. Just write us a description of 
2500 psi at 450 F, are described in what you have in mind. We'll be glad to help you 
a4page bulletin. Data are provided in any way we can. 

m bronze and stainless steel pilot- 

operated and on stainless direct-lift 

slenoid valves. Included are dia- 


grams of electrical circuits used for MUHE & JACOB 


normally opened and normally closed 


operations. Instruction details and MOLDING & TOOL co 
special features are pointed out. Atko- ® 


matic Valve Co.. Inc. 


HIGH - PRESSURE SOLENOID 
VALVES—Solenoid valves for pres- 


Gicle Ne. 87, Reader Inquir js aoe 1204 SOUTHARD STREET, TRENTON 8, N. J. 
hai CONTACT THE S. C. Uliman, 55 W. 42nd St., New York, N. Y. 
' se al Telephone — Penn. 6-0346 
NY — a ™ oor ae K&J Wm. T. Wyler, Box 126. Stratford, Conn. 
“eon to describing tacilities for Telephone — Bridgeport 7-4293 
producing a variety of custom-made - REPRESENTATIVE Wm. A. Chalverus, Carson Road, 
coils and electrical windings, using NEAREST YOU Princeton, N. J. 


New materials and techniques, 6-page 


RING JULY, 1954 








ep THREADED TRIPLE-FOLD RING HEAD, .075” 


thick eliminates nuts . . : avoids loosening. 


SERRATED EDGES on large size clamp ring 
circumference allow for maximum and 
minimum tolerances between the two 
cups ... provide greater holding power 
to cup walls. 


When clamp screw is tightened to lock 
the ends in position, any added take-up on 
screw brings all pressure to bear on cup 
circumference .. . prevents slippage. 


BE SURE...USE AUGAT 
“GRIP-TITE” CLAMP RINGS 


The Augat clamp ring is a sure grip in multiple ganging of 
precision potentiometers. 

Grip-tite potentiometer clamp rings are made of 302 stainless 
steel, are corrosion resistant and have withstood rigid 200-hour 


salt spray tests. 


All rings normally supplied without screws. 
Samples, specifications and prices on request. 


For smaller diameters, use Augat standard 
double-fold non-serrated clamps. 


AUGAT BROS. INC. 


31 


MAKE YOUR 


PERRY AVENUE — ATTLEBORO, MASS. 





COIL WINDING 


PNT ee a 


~~ ve pe 


©@ No sharp outside edges 
to cut wire 

® Has full rigidity and 
physical strength 

® Permits winding coils 
to closer tolerances 

®@ No need for wedges to 
tighten wire 


® Allows faster stacking 
of wound coils 


SPIRAL WOUND 
NOT DIE FORMED 


ANY SIZE—SQUARE OR RECTANGULAR 


Entirely new technique in tube making developed 
and perfected by PARAMOUNT now for the first 
time solves many coil winding problems, yet costs 
you no more! Hi-Dielectric. Hi-Strength. Kraft, 
Fish Paper, Acetate, Red Rope or any combination 
wound on automatic machines. Produced from 
stock arbors or special sizes engineered for you. 
Write on Company letterhead for Stock Arbor List of over 2000 sizes 


PARAMOUNT PAPER TUBE CORP. 


612 LAFAYETTE STREET, FORT WAYNE 2, INDIANA 
Manufacturers of Paper Tubing for the Electrical Industry Since 1931 
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brochure provides useful refereng 
material on magnet wire character 
istics, and other helpful design data 
Jeffries Transformer Co. 

No. 88, Reader juiry Facility 


Page 23 


PHOTORECORDING PAPERS 
Four-page leaflet describes the 
tographic characteristics and specifi. 
cations of a variety of papers and 
films for use in oscillographs and Other 
recording instruments. Data are given 
on the light sensitivity of the materials 
and on their thicknesses, Winding 
specifications are given and Process. 
ing recommendations are also in- 
cluded. Industrial Photographie Diy. 
Eastman Kodak Co. 

e No. 89, Reader Inquiry Facilit 


~ 


pho- 


Y, Page 235 


CIRCUIT-BREAKER GUIDE ~— Ap- 
plication of circuit breakers for gop. 
trol, as well as protective, functions 
is pointed out in a 24-page engineer. 
ing guide. Stressed are advantages 
provided by hydraulic-magnetie de. 
sign. Included are time delay curves, 
impedance charts, and other engineer. 
ing data. Also provided is a condensed 
guide to standard circuit breaker 
models and their features. Heinemann 
Electric Co. 

No. 90, Reader inquiry Facility, page 23 


FLUOROTHENE RESINS—Data on 
commercially available  fluorothene 
resins, is contained in a 16-page book- 
let. Having a temperature range from 
approximately —320 to 390 F, resins 
possess low dielectric constant, high 
dielectric strength and superior mois- 
ture resistance. Features _ include 
chemical inertness and abrasion and 
flame resistance. Applications listed 
include insulJation, terminal _ strips, 
printed circuits, O-rings, and molded 
parts. Bakelite Co., Div. of Union 
Carbide & Carbon Corp. 

ircle No. 91, Reader !nquiry Fa 


ALUMINUM ALLOYS—Properties o! 
aluminum base alloys for _ high 
strength castings without heat-treat- 
ment, designated Ternalloy, are given 
in a file-folder brochure. Discussed 
are its castabilitv, corrosion resistance, 
dimensional stability and other char 
acteristics. It’s high machinability, 
which approaches 5000 surface ft per 
min, is explained and compared with 
other metals and alloys. Apex Smelt 
ing Co. 

No. 92, Reade nquit icility, page 235 


PRINTED CIRCUITS—Function, fab- 
rication and applications of printed 
circuits are described in an illustrated 
8-page brochure. Data are provided 
on printed wiring, on such printed 
components as printed-circuit wipmg 
switches, and other developments. 
Data are provided on hardware, a0 
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MMEDIATE SERVICE 
ILL SOLVE YOUR 


NVENTORY 
PROBLEMS 
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T 
n 
in 
le 
: e Guard Against Production Slowdowns caused 
i by delayed factory shipments of insulation 
sh A COMPLETE LINE OF materials. IWI gives you fast delivery from 
: ELECTRICAL INSULATING ample stocks. 
de 
rd MATERIALS...READY @ Keep Inventories At A Minimum by getting 
ed FOR DELIVERY! seldom-used items and small production lots 
‘. ; f tial materi i . 
Varnished Cambric Products o ee a quickly from your near 
Insulating Paper est aneiieein 
- Varnished Tubing ; ‘ 

Saturated Sleeving @ Only Nationally Advertised Quality Prod- 

Insulating Varnish ucts are sold by IWI. All are approved and 

Vulcanized Fibre used by leading electrical! manufacturers. 
ol Phenolite ent iM . 
Bh. Fibre Wedges @ Expert Technical Assist- ei he 
. Wood Wedges ance on any problem in- ie ee 
en Built-up Mica Products ee s cere as " 
sed Asbestos Insulation volving electrical insulat- «hag 
= Woven Glass Insulation ing materials is offered ita Wi hen y Tea ex 
sat Pressure Sensitive Tape without obligation by ‘3\ie tT} y rT a i. 
ity, Cotton Tape IWI’s staff of experienced “ia 
Cotton Sleeving ‘el fice R 
+ Commutators Built To Specifications Field Service Represen- 
vith Teflon tatives. 
elt Silicone Resins 

Silicone Insulations 

i Pe 

- A NATIONAL NETWORK OF WAREHOUSES SERVING ELECTRICAL MANUFACTURERS 
nt 
ated 
ded INSULATION AND WIRES INCORPORATED 
nted 3435 Chouteau Avenue «¢ St. Louis 3, Missouri 
ping 
nts Write For The Address Of The Warehouse Nearest Your Plant 
and 
ING } JULY, 1954 
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Where SHOCK and VIBRATION 
are a Problem... 









Wer we 


and 


ELECTRONIC 
INDUSTRIES 


ENCLOSED 


W§ Proved performance of Phil-trol 27 Relays 
in many vitally important applications has built 
great demand for this sturdy, sensitive and 
highly efficient relay. For instance, they are used 





for: propeller pitch control . . . cabin pressure 
and temperature control . . . guided missiles... 
computers’. . . communication equipment... 


and many other electronic devices. 


Phil-trol 27 Relays have unusual features like 


two-coil construction, which allows greater 
operating force for a given power input, and also 
completely eliminates magnetizing force losses 
at the armature hinge. The rigid frame and 
balanced armature design provides stability 
under conditions of high acceleration, severe 


vibration or shock. 


For complete details on all of the many Phil-trol Relays 
available, write for the new Catalog shown below. 





6QA Relay 


























33AC Relay Actuators 
a 
oa -2 
4BQA Relay 
4QA Relay Hermetically 





Sealed Relay 


PHILLIPS CONTROL CORP., Dept. EM, Joliet, II! 


Please send me a free copy of the new Phil-trol Relay and 
Actuator Catalog. Also, please arrange to have a Phil-trol 
Sales Engineer call on me. 











ty iy Bi Name_ 
PHILLIPS CONTROL CORP. ae 
JOLIET, ILLINOIS ree 
A THOR CORPORATION Sereet______ —— 


Se eee 


_ plated-through 


protective coatings and encapsul 


; atio 
Assembly with . 


soldering and 
is described, 


dip 
holes 
Photocircuits Corp. 
ircle No. 93, Re 


Facility. pq 
ICH ty Page 3 


CORDS, CORD SETS—Cords and 
cord sets for: appliances and othe 
light-duty service, for power ne 
and for heavy-duty applications ; 
cluding air conditioning and re 
eration, are described in 
30-page 


in- 
frig. 
an illustrated 
catalog. Included is an engi. 
neering section containing 118 dimen. 
sional drawings of _ plastics and 
molded-rubber cord connectors, Strain 
reliefs, crotches and _ sockets. Cords 
Limited Div., Essex Wire Corp, 

No. 94, Re nquiry | ity, page 235 
TRANSFORMERS — Miniature her. 
metically sealed transformers for Use 
with transistors and for other applica. 
tions, as well as instrument power 
supply transformers, toroids and other 
types are discussed in a 28-page cata. 
log complete with curves and other 
illustrations. Specifications are pro- 
vided for more than 500 trang. 
formers, 60 of which are new. Avail. 
able are transformers designed to 


| meet requirements MIL-T-27. Triad 


Transformer Corp. 
le No. 95, Reader Inquiry Facility, page 23 
ADHESIVES, COATINGS, SEAL- 
ERS—Pocket-size booklet lists manu- 
facturer’s adhesives, coatings, and 
sealers meeting government specifica. 
tions. A brief description of each spec- 
ification is also listed with produet 
recommended. A separate table shows 
current and superseded designations. 
Adhesives and Coatings Div., Minne- 
sota Mining and Manufacturing Oo. 
No. 96, Reader Inquiry Facility, page 235 
RESISTORS, RHEOSTATS—Twenty- 
seven-page catalog describes military 
and commercial wire-wound, fixed 
and adjustable vitreous-enamel power 
resistors, and power rheostats. Data 
are provided on rheostats available in 
8 different sizes from 25 to 500 watts, 
as well as on axial-lead, flat, and 
other types of resistors. Available 
hardware and accessories are de 
scribed; useful curves and formulas 
included. P. R. Mallory & Co., Ine 
No. 97, Reader Inquiry Facility, page 2%. 
TRACER CONTROL SYSTEM-Al: 
electric tracer control system, whieh 
provides automatic control of one of 
more machine motions through the 
use of templates, is described in bul- 
letin GEA-6122. The 6-page pub- 
lication explains, with the aid of ik 
lustrations, the operation and cot 
ponents of the basic tracer control 
and ava‘lable variations. Applications 
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ve 
er Revere Aluminum extruded shapes have found wide 
ha applications in all types of carriers. This is due to 
er their high strength, corrosion resistance, workability 
.. and lasting beauty. 
a. When you specify Revere Aluminum you are assured 
rt i of fine, uniform quality. Revere quality control lays 
special stress upon the particular needs of each cus- 
bo tomer, based on your own specific uses of Revere 
ad roducts. 
Revere suppliesextruded shapes, coiled sheet,drawn 
tube and forgings in a wide range of aluminum alloys. 
For technical assistance in the design or manufac- 
L- ture of your own aluminum products, you are invite 
> q to utilize Revere’s Technical Advisory Service. 
nd 
Ca 
PC. 
° REVERE 


WS C 

‘ VT nh Ld 

00, REVERE COPPER AND BRASS INCORPORATED 

23 } TL aa Paul Ret 
230 Park Avenue, To. 


« a 

Mills: Baltimore, A RO a ta and Clinton, cr 
rside, Calif.; New Bedford, Mass. 
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include use on milling machines. y, 

tical boring mills, and lathes, Ce oa 
Electric Co. ae 
Circle No. 98, R 


ral 


SYNCHROS—Entitled “The Synchri 
Story,” 20-page illustrated brochure 
describes in detail the materi 


als a 
becca ge processes required for the mae 
gg ETE a ture of synchros. Illustrations show 
EGGS, SCRAMBLED 320 | many of the operations involved fro 
PANCAKES 380 the selection of materials through 
HAMBURGERS 360 : es al 
a “ie final te sting of the completed preci- 
ner sion instrument. Clifton Precision 
FISH wT Products Co., Inc. 

SAUSAGE el } Circle No. 99, Reader Inquiry Facility page 235 
PORK CHOPS 360 beta 
MINUTE STEAK 420 

vor ve | A-C SOLENOIDS—Features of ac 
aise RMT) 4 solenoids described in an 8-page cata 


FRIED CHICKEN ETC 


log include: replaceable coj 
SEE RECIPE BOOK 8 I ible coils, adapta- 


ble mounting brackets, and a mag. 
netic circuit utilizing transformer 
grade steel. Data and_ performance 
graphs are provided for the manufac. 
turer’s Series 100 and 200, the first of 
which is designed for 1 to 4 Ib push 
or pull with % in. plunger travel, 
and the other for 4 to 20 push or pull 
with 1 in. plunger travel. West Coast 
| Electrical Mfg. Corp. 







Metal-Cal resists wear 


Metal-Cal resists heat 


ircle No. 100, Reader Inquiry Facility, page 235 


WIRE CLOTH PARTS—Facilities for 
fabricating wire cloth parts from any 
metal and in any shape and weave 
are discussed in an illustrated 8-page 
| catalog. Stressed is completeness of 
| service offered and equipment ayail- 
| able. Illustrations show typical parts 
| produced. Newark Wire Cloth Co. 


Sunbem | miecie Ne. 101, Reader Inquiry Facility, page 235 


| SPEED REDUCER DIGEST-First 
« e | issue of four-page “Cone-Drive Gears 
| Design Digest” contains a series of 

SEE a FR 





illustrated case histories showing ap- 
plications of manufacturer’s gears and 


| speed reducers on various types of 

forthe MU Oo ctric, Fy | equipment. Resulting improvements 

PAL pony in design and savings are pointed out. 

Company news is included. Cone- 

‘Lhe FRYGUIDE on Sunbeam’s new appliance has to stay clear, Drive Gears, Div. of Michigan Tool 
legible and in place under extremes of heat, moisture, and abrasion Co. 

of daily cooking and washing. Metal-Cal meets requirements for 


: , rcle No. 102, Reader Inquiry Facility, page 235 
Sunbeam, as it does for hundreds of America’s finest products. 


Metal-Cal is .003-inch aluminum foil, applied with a pressure- c 
sensitive adhesive that bonds to any TEMPERATURE CONTROLS - 
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smooth, cohesive surface. The de- 
sign is created in brilliant dyes, ab- 
sorbed and sealed into an anodized 
surface. Metal-Cal gives you bright, 
lasting metal for your nameplates, 
labels, or other marking needs. No 
costly drilling, screws, rivets when 
you use Metal-Cals. 


Representatives in major cities 


C & H Supply Co., 415 E. Beach Ave. 
Metal-Cal, Dept. D-3, Inglewood 3, Calif. 














Two-page bulletin describes two con- 
| trol units with weathertight and ex- 

plosion proof housings, respectively, 
| that can be used for the control of 
| temperature and for high or low tem- 
| perature alarms and cut-outs. Units 
operate by differential expansion of 
solids. Burling Instrument Co., Ine. 
Circle No. 103, Reader Inquiry Facility, page 235 


Postcards are provided on page 235 as a 
convenience for readers in obtaining 
single copies of Feature Article Reprints. 


ELECTRICAL M ANUFACTURING 


Announcing a new Koppers plastic— 
"Fibertuff Polystyrene 


It’s reinforced with 
glass fibres yet it is 
easy to mold 






@ New “Fibertuff’”’ Polystyrene con- 
tains thousands of glass fibers. When 
the polystyrene is heated and in- 
jected into molds, these fibers 
break up, so that the compound 
flows smoothly through the injection 
nozzle—to fill the entire mold. When 
the material sets, the glass fibers re- 
inforce the polystyrene. As a result 
“*Fibertuff’’ Polystyrene products 
are strong, rigid and maintain full 
mold dimensions. 

“‘Fibertuff’”’ Polystyrene is molded 
like any other polystyrene. Special 
injection nozzles and molds are not 
required—and scrap can be ground 
up and re-used. 

This new reinforced thermoplastic 
is finding many uses. One molder, 
for example, is using ‘Fibertuff’ ; 
Polystyrene to manufacture tape re- 
corder reels. The new polystyrene 
reels weigh 50% less than the metal 
one previously in use. They do not 
warp or dent, and will not scrape 
the tape edges. ‘“Fibertuff’’ Poly- 
styrene can be used in heater fans, 
battery cases and radio cabinets— 
wherever strength, heat resistance, 
and dimensional stability are im- 
portant. 

For more detailed information 
about the properties and molding 
characteristics of ‘‘Fibertuff’’ Poly- 
styrene write to us today. 
ely, 
ol of 
tem- 
Units 
mn of 


ae KOPPERS 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


WwW 


5 as a 
aining KOPPERS COMPANY, INC., Chemical Division, Dept. EM-74, Pittsburgh 19, Peusanicaule 
prints | SALES OFFICES: NEW YORK - BOSTON - PHILADELPHIA - ATLANTA - CHICAGO - DETROIT - LOS ANGELES 
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A New Easy-To-Mount 
Capacitor For Limited 
Space Applications 
Developed By 


INDUSTRIAL 


Industrial has expanded its line of in- 
verted single-stud-mounting small case 
size tubular oil-filled capacitors to in- 
corporate important new units for ap- 
plications where chassis space and 
ease of mounting are prime factors. In- 
cluded are dual 4 mfd. (600 vdc.), dual 
2 mfd. (1000 vdc.), 8 mfd. (600 vdc.), 
4 mfd. (1000 vdc.) and 2 mfd. (1500 
vdc.) values. These, plus similar types 
in the 600, 1000 and 1500 v. range, 
make the Industrial line of tubular oil- 
filled capacitors one of the most exten- 


sive in its class. 


Manufacture of capacitors is our ex- 
clusive business. Whether your needs 
call for oil, wax, electrolytic, Stabelex® 
or new and unusual capacitors, we 
offer you specialized service and a wide 
variety of complete lines to meet your 
requirements. Write today for detailed 
information and illustrated catalogs. 


INDUS TRIS 
erm | | Ce 


3245 N. California Ave., ee 


230 








Chicago 18, Ill. 


es 


Manufacturers 


Publications 





For these selected publications on m: 
terials, components, technical data os 
engineering services write direct to the 
manufacturer on company letter head 
mentioning ELECTRICAI MANUFACTURING 
as your source, See “Literature for the 
Asking” on page 212 for other Publica 
tions available through the Reader * 
quiry Facility. ' 


TUBE HANDBOOK-—Data on many. 
facturer’s line of electron tubes and 
tube accessories are provided jn q 
578-page looseleaf manual with 
heavy plasticized Fabrihide cover, 
Covered are tubes for industrial, elec. 
tro-medical, communication, rectif- 
cation and_ special-purpose applica. 
tions. The data sheets included provide 
complete information on each tube 
type: features, applications, charac- 
teristics, and curves are presented. To 
obtain a copy, write on company let- 
terhead to Sales Engineering Div., 
Amperex Electronic Corp., 230 Duffy 


Ave., Hicksville, N. Y. 


ENCAPSULATED WIREWOUND 
RESISTORS — Engineering Bulletin 
L-30 contains specification and labo- 
ratory performance data for Type P 
encapsulated precision wirewound tre- 
sistors. Covered are eleven models in 
both radial lug and axial lead styles, 
including all eight styles listed in 
MIL-R-93A, Amendments 1 and 2 
(proposed). Small and _ lightweight, 
the epoxy resin resistors are said to 
meet MIL-R-93A and _ pass the salt 
water immersion cycling requirements 
of former JAN-R-93, Characteristic A. 

Data provided include: wattage 
ratings, and maximum voltage and 
resistance for both MIL-R-93A and 
commercial applications. Also pro- 
vided are charts showing the effects 
of temperature cycling, load _ life, 
moisture resistance, and_ short-time 
overload tests on the initial character- 
istics of the resistors as contrasted to 
MIL requirements. To obtain a copy 
of the Bulletin, write on company let- 
terhead to: Shallcross Manufacturing 
Co.. Collingdale, Pa. 


MAGNETIC LAMINATIONS-—Fowr- 
teen-page catalog describes a stand- 
ard line of laminations, laminated 
cores, and dies. Sections are devot 

to laminated core assemblies, mechan- 
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THERE'S A ROEBLING MAGNET WIRE 
10 MEET IT EXACTLY... ECONOMICALLY 


THERE’S NO NEED TODAY for searching, shopping or experiment- 
ing... in Roebling’s complete magnet wire line there’s the right wire 
and insulation for your exact winding requirements and for completely 
dependable service performance. 
Here are a few of the Roebling Magnet Wires currently being used 
: successfully by all types of manufacturers the world over: 


: ees 


ROEVAR TYPE F 


| ROEVAR TYPE HF Description 










Single ROEVAR 


 ~ 


Type F 



















































































li ai Saco | a 
| 
r. ROEVAR TYPE TF Heavy ROEVAR | Type HF 8 — 40 ai 
. a Sapeieimestetae Triple ROEVAR Type TF | Class A 
. — see ee + _ = . . , i 
a Quadruple ROEVAR Type QF Class A 
le ROEVAR TYPE QF ae eS | , | cs CE 
ye —=y.- " % ROEVAR and Cotton Type FC, HFC, FDC, HFDC Class A 
0. | \ ACNE. etc! Bh eccelaingalaamanpaa amines 4 ‘eects an simeisibintitalsinconnicie . 
| ROEVAR and ROEGLAS Type FG, HFG, FDG, HFDG | 
= ROEVAR COTTON TYPE FC fener | — 
t | Plain Enamel Type E Class A 
Fy | Nylon Enamel Type SN, HN, TN Class A 
- 4 ENAMEL TYPE E s cencn tienes’ a . 
3 ROEVAR-Nylon Enamel Type FN, HFN, TFN 14 — 30 Class A 
| — | oxsesescceclliccnsltagsitnlat 
' re a ROEBOND Type 1, 2,3 23 — 32 Class A 
1D : | a | Se gl ee a 
; DOUBLE COTTON TYPE DC Untreated Class 
tin Cotton Type C, DC 4/0 — 30 Treated Class A 
bo- ' ‘i an lahelacgeedectcatttioal tai 
Pp ‘ ROEGLAS | Type G, DG 4/0—14 Class B 
i nsicpccieaielh Silent tan pliner ea 
re- 2 | | 
DOUBLE ROEGLAS TYPE DG ROEGLAS with 1 vn 
: ype G Silicone, 
a Silicone Binder DG Silicone 4/0—14 | Class H 
: Untreated Class 0 
m Square Double Cotton Type SQ.DC 1/0 — 14 
9 ROEGLAS TYPE FG | ae 
sht, Gr ‘ porn. pene Double . ee 0 
‘ epee /? otton Type D Treated Class 
| to RPO) : 
salt Square ROEGLAS Type $Q.G, SQ.DG 1/0 —14 Class B 
ents SQUARE COTTON TYPE SQ.DC t 
i © Rectangular ROEGLAS Type G, DG | Class B 
A. _— names 
‘age « Square ROEGLAS with Type $Q.G Silicone, aie uti saci 
and Silicone Binder $Q.DG Silicone | 
and —_———- -- - 1 —_——— 
SQUARE ROEGLAS SQ.0G Rectangular ROEGLAS Type G Silicone, | Class H 
pro- : with Silicone Binder DG Silicone 
fects j LP SK PTT ? ae! ; _ + sed 
life, - A hdl / ROETEMP Round, Square, 1/0 — 10 Class B 
: ‘ (Mylar-Quinterra) | Rectangular 
time RECTANGULAR COTTON TYPE DC ~ | — — aan . 
cter- a Paper Various types and | Untreated Class 0 
dto | pee combinations | Treated Class A 
copy | - Paper-Cotton Various types and Untreated Class 0 
y let- RECTANGULAR ROEGLAS TYPE DG combinations Treated Class A 
uring aed a 
Write for literature describing the complete Roebling | A . e 
Magnet Wire line. John A. Roebling’s Sons Corpora- a oe oe € ad | & 7 ds i} | 
tion, Trenton 2, N. J. tise me eS ee ee ea) Begs ; 
Four | ; 
tand- JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, N.J. srRaNcHeEs: ATLANTA, 934 AVON AVE. + BOSTON, 51 SLEEPER ST.& 5 PITTSBURGH ST.* CHICAGO, 
nated 8825 W. ROOSEVELT RD. + CINCINNATI, 3253 FREDONIA AVE. * CLEVELAND, 13225 LAKEWOOD HGTS. BLVD. « DENVER, 4801 JACKSON ST. + DETROIT, 915 
“ ted MISHER BLOG. » HOUSTON, 6216 NAVIGATION BLVD. + LOS ANGELES, 5340 E. HARBOR ST. + NEW YORK, 19 RECTOR ST. ODESSA, TEXAS, 1920 E. 2ND 
vO | ST.* PHILADELPHIA, 230 VINE ST. ¢ PITTSBURGH, ROOM 239, HENRY W. OLIVER BLOG. ROCHESTER, 1 FLINT ST ¢ ST. LOUIS, 3001 OELMAR BLVO. « SALT 
.chan- “ARE City, s26 w. OTH SOUTH ST.* SAN FRANCISCO, 1740 17H ST.* SEATTLE, 900 IST AVE. S.* TULSA. 321 N. CHEYENNE ST.* EXPORT SALES OFFICE, 
TRENTON 2, N. y, 
RING 
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ical and magnetic parameters . 

lamination tolerances. Also al 
are specification sheets, showin ed 
dividual laminations drawn to phe 
scale, properties of square a 
tion core stacks, and weights pen 


counts for different materials Dat 
als. Dat 
are also included’ on 





: 


TOOUTe cei, 
tungsten-carbide dies for high some 
tion, fine-tolerance laminations : 
well as on hi-carbon. hi-chenaae 
for shorter production runs, To ak 
a copy of the catalog, send a ae 


head request to: Magneti 
‘ : Magnetics, Inc.. But. 
ler, Pa. - 


CAPACITORS — Illustrated 48-page 
catalog contains technical] data on 
available types of electrolytic, paper- 
foil, and metallized-paper capacitors 
Feature of the catalog is the grouping 
of paper-foil and metallized-paper 
units according to operating tempera- 
ture and performance characteristics 
as well as by case types. 

Among new capacitor types de- 
scribed are plastics - encased and 
sealed Blue Point paper units imperyi. 
ous to moisture, humidity and solder. 
ing-iron heat, and capable of operat: 
ing up to 85 C. Data are also 
presented on high-temperature minia- 
ture metal-cased units for operation 
at 125 C, as well as on other types. 

Also described are metallized paper 
Precision Paper Tube Co. can provide all your paper tubing needs. capacitors in subminiature metal and 
Your specifications are met to the most exacting tolerances. Precision agen tage oe capacitors 
Paper Tubes are sturdy, crush resistant, have high tensile strength ot operation st 150 SO aaee 


complete listings are provided of elec- 
and excellent dimensional stability. trolytic capacitors, including minia- 





Round, square, rectangular, triangular, any shape, any size — 





Send in your specifications for samples. Request Arbor List of | ture metal-can, twist-prong, bathtub 
cl lati | and cardboard tubulars. Useful de- 
| sign, selection and application data 

HIGH DIELECTRIC BOBBINS FOR BETTER COILS | are also included. Copies of the cata- 


| log may be obtained on letterhead 
request from Astron Corporation, 255 
Grant Avenue, E. Newark, N. J. 


Precision-made on specially designed equip- 
ment, using the finest materials, to provide 
maximum tensile strength, light weight, more 
winding space and other essential electrical and 
mechanical characteristics. 

Furnished in any size or shape. Supplied plain or fitted with leads, 
slots or holes. Flanges cut to specification, plain or embossed. Tube 
ends swaged to lock flanges. 

Send Specifications for samples. Ask for illustrated folder. 




















Reader Inquiry Facility 

Postcard return cards are pro- 
vided on page 235 as a conven: 
ience to the reader in obtaining— 






New Components and Materials 


Sales Representatives in: Additional data from the sup- 








New England: Missouri, Southern Illinois, lowa: lie anv items reviewed 

Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 plier on any items reviewed, 

Metropolitan New York, New Jersey: Maryland: . a 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plozo 2-321) Literature for the Asking 

Upstate New York: Philadelphia, Camden: A copy of any manufacturers 

Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 publication reviewed. 

Northern Ohio, Western Pennsylvania: California: 

oe —_— 1-1060 peer California, Sycamore 8-3919 Feature Article Reprints , 
jana, Southern 0: anada: s > enenan  colecte ‘ 

Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 Single copies of se lected feature 


articles 





Advertised Products 
More information on any prod- 
uct or service described. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 





232 ELECTRICAL MANUFACTURING 









 (oete Go 





TRADE - MARK 


Maintenance 


: with NATIONAL CARBON BRUSHES for 


Nn, MAIN DRIVE, MILL-TYPE AND GENERAL-PURPOSE MOTORS 


ub 

i | ENGINEERS: 

ata Fewer items do a better job 
ta- when you select - 

: “National” brushes —simple, 
55 fast, accurate brush 


specification for you! 





PURCHASING AGENTS: 


The brushes you want, when 
you want them, from stock 





The term “National”, the Three Pyramids Device and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
ADwvision of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
os City, New York, Pittsburgh, San Francisco 
CANADA: Union Carbide Canada Limited, Toronto 
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a 


or catalog listings — you 
get a higher degree of in- 
plant-standardization, lower 
inventory, fewer costly, 
short-run items! 


NATIONAL 


BETTER- 


MAINTENANCE MEN: 


Long life, low friction, 
minimum commutator main- 
tenance — an outstanding 
cost-record for you! 











STOREKEEPERS: 


Stack ’em high, wide and 
handsome with these 
durable, easy-to-identify 
“National” brush cartons — 
good housekeeping, faster 
check-outs for your 
department! 


How good is really good brush performance? Use “National” brushes and see! 


STANDARDIZED BRUSHES 
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As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELecrricaL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


REPRINTS NOW AVAILABLE 


Symposium on Branch Circuit Protec- 
tion of Multi-Motor Machines, July 
1954, 12 pages. The viewpoints of 
five leading engineers on present 
and proposed NEC and JIC re- 
quirements covering overcurrent 
protection for branch circuits of 
multi-motor industrial equipment. 


(116) 


Automatic Production for Electronics, 
July 1954, 12 pages. Review of fab- 
rication techniques and discussion 
of some basic design factors. (121) 


Designing Wiring Diagrams for Elec- 
tro-Hydraulic Controls, July 1954, 
8 pages. Explanation of a logical 
procedure to be followed in the de- 
velopment of electrical circuits for 
controlling the operation of hydrau- 
lic systems. (128) 


Mercury-Arc Electronic Drive for 30- 
50 Hp. June 1954, 12 pages. De- 
sign and performance characteris- 
tics of an adjustable-speed drive 
incorporating the newly, developed 

single-anode Xatron ‘tube are ex- 

plained in detail. This drive fills the 
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EDITORIAL REPRINTS 
How To Get Them 


numbers indicating the reprints de- 
sired and then mail the card to the 
undersigned. R. I. F. posteards will be 
processed by the publisher only if all 
information requested is given and is 
clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums ‘into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 


gap between the smaller thyratron 
drives and high-power mercury-arc 


(110) 


or m-g systems. 


Recent Developments in Wire-Wound 
Resistors, June 1954, 8 pages. Cor- 
rosion resistance of sealed and un- 
sealed wire-wound both 
precision and power types, com- 
pared. Epoxy resin sealed resistors 
and “cast” resistors described. (125) 


resistors, 


Carbon Brushes for Electrical Ma- 
chines, May and June 1954, 16 
pages. Broad survey of current 


practice in brush applications  re- 
lates design factors to operating 
conditions on motor and generator 
commutators and slip rings. (126) 


Your Product— How Small? How 
Light? How Compact? June 1954, 
20-page special staff report. Re- 
sults of extensive field survey of 
design trends and requirements in 
the reduction of weight, size and 
volume in diverse products. Mate- 
rials, components, and fabrication 
methods are discussed. (127) 


Dielectric Strength of Solid Insulation, 
May 1954712 pages. Results of tests 
made at frequencies from 60 cps 


ELECTRICAL MANUFACTURING 


— 


Cost of 
Single Subject Reprints 


No. of Number of Pages 
Reprints 4-12 16.39 
| Gratis Gratis 

5 $2.00 $ 375 
10 3.50 6.00 
25 7.900 19.50 


en, Y 


immediately following the single arti 
cle reprint listings. 
John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N, Y. 


to 100 mc on 22 materials, both 
ceramic and plastics, are interpreted 
in relation to design requirements, 


(122) 


Relay Standards and Reliability, May 
1954, 12 pages. Summary digest of 
papers presented before the Second 

Electro-Magnetic 

Oklahoma 

(124) 


symposium = on 
Relays, sponsored by 


A. & M. College. 


Design of Graphic Control Panels 
April 1954, 17 pages. The essential 
elements of and_ principal instr 
ments and other components enter 
ing into complex centralized proces 
control panel boards are described 
and illustrated in great detail. (114) 


Electro-Hydraulic Servo Systems, 
April 1954, 12 pages. The design 
criteria of fast, accurate closed-loop 
control circuits for machine tools 
using electrical sensing and hydrat- 
lic actuation for high inertia loads. 


Il) 


Combined JIC-NMTBA Electrical 
Standards, May 1954, 16 pages. A 
composite of the Joint Industry 
Conference Electrical Standards for 


Industrial Equipment, adopted 


: 
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Panels, 
ssential 

instru- 
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process 
scribed 
|. (114) 


ystems, 
design 
ed-loop 
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hydrat- 
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(111) 


lectrical 
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ards {0t 
adopted 


URING 
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[Electrical 
\lanufacturing 


may avail themselves of 
this convenient prepaid postcard 
of eepemenicnting _ the 

blisher when desiring informa- 
38 regarding what hac bask men- 
tioned, described, or offered in the 
editorial or advertising pages of this 


Simply circle the numbers on a 
card corresponding to the 
numbers appearing in the items pub- 
lished in the following editorial 


departments: 


New Components 
& Materials 
Page 152 


Current review of all new mate- 
als, metals, parts and equipment 
that become component parts of 
the finished product. 


literature for the Asking 


Page 212 


Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 
engaged in the design engineering 
of products. F 


Editorial Article 


Reprints 
Page 234 


Acomplete listing of those editorial 


feature articles published in this 
and past issues that are available in 
reprint form for filing. 


Advertised Products 


Print names of advertisers and page 
tumbers of advertisements in space 
| Provided on card, if more informa- 
sought about what is adver- 


can be processed 
are completely filled out and 
typewritten. This 
card good only until August $1, 1954. 
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2 12 22 32 42 52 62 72 82 92 102 INDIVIDUAL 
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March 1958, and the N 
chine Tool Builders’ i Ma. 
FIRST CLASS Electrical Standards, adopted in 
PERMIT NO. 48 uary 1954. (40 


SEC. 34.9, P.L. & R. 
NEW YORK, N. Y. Arcing Performance of Plastics Ingy. 


lation, April 1954, 8 pages Results 
of tests on various Be dielec. 


BUSINESS REPLY CARD tri d : 
Ne Postage Stamp Necessary if mailed in the United States mete mete St Boeing Airplane Co 
indicate what materials used in des. 
POSTAGE WILL BE PAID BY~ trical component design will not 
sustain an arc under aircraft oper. 
ating conditions. (118) : 





Human Engineering in Control 
tems, March 1954, 12 pages, ~ 
view of fundamental principles and 
considerations in the man- 
relationship; case histories, (182) 


Wide Speed Range Electrical 
March 1954, 8 pages. Available 
commercial types analyzed as tp 
basic system, power, speed range 
‘and regulation; performance char. 
acteristics, advantages and limits. 
candida. tions are tabulated. (188) 
PERMIT NO. 45 Silicone Rubber as Electrical Insula- 
tion, February 1954, 12 pages, Ap- 
plications for sheet, tape, and ex- 
trusions for cable and wire ip 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK 20, N. Y. 


SEC. 34.9, P.L. & FR 
NEW YORK, N. Y. 





BUSINESS REPLY CARD 
No Postoge Stomp Necessary #f mailed in the United States 


RIES motors, transformers and a 
oe ances; report of corona tests = 
: aes ing exceptional resistance, _ (184) 
POSTAGE WILL BE PAID BY— aaa 
aero Research Progress in Dielectrics- 
pone 1953, January 1954, 12 pages, 
JOHN A. CAMPBELL, Director, Reader Service ssa Seventh annual review of confer. 
emmeneae: ence on seat insulation; dis- 
cussion of thermal classification a 
ELECTRICAL MANUFACTURING comes Cetar topie; etalon oF Sa 
1250 Sixth Avenue, NEW YORK 20, N. Y. eee and electrical degradation reported. 
ei (118) 
seman 
aS 


Reference-Voltage Circuits for Auto 
matic Controls, January 1954, 8 
pages. Survey of methods and cir- 
cuits providing a constant reference 
potential under variations in input 

FIRST CLASS voltage and output loads; includes 

PERMIT NO. 45 electronic circuits, glow tubes and 


SEC. 34.9, P.L. & R. magnetic circuits. (185) 
NEW YORK, N. Y. 





Magnesium Castings, December 1953, 
8 pages. Review of properties of 
alloys suitable for sand castings, 
permanent mold and die casting; 
production methods and typical ap 
plications. (187) 


Direct - Indicating Recording Instr- 
ments, November, December 1958, 
16 pages. Combined reprint of 
two-part article covers app 
and functional requirements, and 


BUSINESS REPLY CARD 
Ne Pestags Stomp Necessary if mailed in the United States 
POSTAGE WILL BE PAID BY— 
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design elements and operating prin- 
ciples; for engineering testing use, 
as well as integral components of 
electrical products. (119) 


Voltage and Vibration Effect on Motor 
Insulation, November 1953, 8 
pages. Report on insulation life 
tests using methods developed at 
NRL to simulate motor winding 
conditions. (131) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 
histories show effective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve performance, (117) 


Aluminum Castings Alloys, August 
1953, 8 pages. Composition, found- 
ry considerations and _ properties 
of lightweight alloys suitable for 
sand, permanent mold or die cast- 
ings. (129) 


Multiple 
Reprints 


Printed Circuits, 71 pages, Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
sik screen printing of radio cir- 
cuit elements on ceramic plates. 
Other processes described include 
stamped wiring, and sprayed metal, 
plated and etched circuits and as- 
sociated assembly methods. For an- 
noted list of articles see page 332 
of the June 1954 issue. $2.00 


Automatic Production, 72 pages. 
Multiple Reprint No. 7. Selection 
of 12 articles published since 1948 
giving detailed data on automatic 
production systems, work handling 
methods, monitoring controls, auto- 
mation, tape-controlled machines 
and other related developments. An 
annotated list of contents was pub- 
lished in February 1954, page 324. 

$2.00 


Applying Magnetic Amplifiers, 72 
pages. Multiple Reprint No. 1A. 
Second edition of this popular 
booklet has been expanded to in- 
clude four recent feature articles 
in addition to the series by Dorn- 
hoefer and Krummenacher. For an 


electric 


because 


i Se" 
resistivity is high — 812 to 872 ohms per circular mil foot 


at 20°C. Less wire used. 


lighter weight (more feet per pound), and per pound price 
itself is low. 


® total savings up to 50%. 


for supported elements use Kanthal... 

long life in appliances, furnaces (air and neutral atmospheres), 
ignition systems, relays. .. . Thermocouple protection tubes. 
KANTHAL D & DS — 1150°C (2102°F) KANTHAL A — 1300°C (2372°F) 
(DS — Higher Creep Strength) KANTHAL Al — 1350°C (2462°F) 
for stability in precision equipment and resistors... 

use KANTHAL DR . .. . its temperature coefficient is low 
(+.00002°C between —50° and +150°C), and it has a low 
thermal EMF to copper. Fine gages available, all types of insu- 
lation. 


for temperatures up to 3000°F... 
use KANTHAL SUPER II, a revolutionary sintered metal fur- 
nace alloy. Long life, no aging, fewer controls. 


save 12% on nickel-chromium elements 

Use NIKROTHAL 8 (80/20) and 6 (60/16) ... recommended 
for suspended elements in appliances, furnaces (reducing atmos- 
pheres), rheostats. Highest quality. 


Ask for KANTHAL free descriptive literature. Check 

your choices below. Clip and mail today. 

(] KANTHAL HANDBOOK — 116 pages containing 
physical data necessary for designing electrical 


; | uipment with Kanthal resistance alloys. 
annotated list of contents see Jan- | TH a K A N i SI yy oOo Steen BROCHURE. 
ary 1954, page 286: - $2.00 Weel -d-2e)'S Wale} ® () KANTHAL SUPER II BOOKLET. 


Designing Servomechanism Systems, 3 AMELIA PLACE, | NAME 


9% pages. Multiple Reprint No. | SeViiel VMEde) Tiiaiiatiame POSITION 
3, Thirteen feature articles or re- | comme Write on, or attach to, your company stationery 
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‘DIAMOND WH’ SNAP-INS 


now available for 


Duick Connectors 





First in the field and still tops in consistent quality, 
“Diamond H” Snap-In switches, outlets, pilot lights and inter- 
connecting load plugs are now available with spade terminals 
for quick-type connectors as well as with standard screw 
terminals. 

Instant mounting, “Diamond H” Snap-Ins are merely 
—_ into mounting holes where spring clips hold them 

rmly . . . providing important man hour savings on assembly 
lines for manufacturers of appliances, air conditioning, venti- 
lating and many other types of equipment. 

Switches rated 15 and 20 A., 125 V.; 10 A., 250 V., A. C., 
and also with h.p. ratings. Pilots rated 115 V. or 230 V., A. C. 
UL Approved. All four devices available in black, white, 
brown or special color plastic to harmonize with your product. 
Send us your requirements today. 


THE HART MANUFACTURING COMPANY 
211 Bartholomew Ave., Hartford, Conn. 













The 
STANDARD 


Durakool’s 
Deluxe Mercury Switch 


LOW IN COST 


This steel hydrogen filled mercury switch 1s 
recognized for its sensational ability to do the 
job at hand. Trouble free, dependable and low 
in cost. 





% Millions of contacts 
% Withstands high temperatures 
% No deterioration in storage 


% Capacities up to 65 amperes 


EA atid 


MERCURY SWITCHES 
See Telephone directory for local distributor 


or write 


DURAKOOL, INC. — Elkhart, Indiana 
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lated phases of design of feedback 
control or servo systems and seal 
applications, including the Series of 
four articles by Herst. For a com 
plete list of the contents of this 
booklet see April 1954, page 358 


$2.50 


Engineering Testing as a Design Tog 
76 pages. Multiple Reprint No 
4. Twelve articles in a planned pro. 
gram covering instrumentation ag 
function of product development: 
environmental testing, sound and 
vibration, measuring non-sinusoidal 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed pho. 
tography. $2.50 


Electro-Hydraulic Control, 56 pages 
Multiple Reprint No. 6. Series of 
feature articles published in a cop. 
tinuing editorial program discuss. 
ing significant steps in the develop. 
ment of integrated electrical and 
hydraulic control systems. For an 
annotated list of the 10 articles jp 
this booklet see January 1954, page 
aiatie 


old. $1.50 


Multiple Reprints at 
Quantity Prices 


Since handling expense is a signifi- 
cant cost element in the distribution 
of these Multiple Reprints, group- 
ing of orders makes possible substan- 
tial savings in cost per copy. For 
single shipments to one address, on 
orders accompanied by remittance, 
the following prices per copy apply: 


Quantity 

Title 3 25 
Electro Hydraulic Control 1.00 0.85 
Servo System Design 1.25 1.00 
Magnetic Amplifiers 1.35 1.10 
Automatic Production 1.35 1.10 
Engineering Testing 150 1.5 
Printed Circuits 1.35 1.10 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company. Orders 
can be accepted only when accon- 
panied by payment. 


What is 
Boolean Algebra? 


The theory is old but the ap- 
plication of this mathematical 
logic to complex control and 
computer circuits is new. For a 
full explanation of theory and 
practice, see August ELEC- 
TRICAL MANUFACTURING, 
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for your 
COPIES 


“MAGNETIC MATERIALS CATALCS’’ 


General information on all Arnold 
magnetic materials: permanent mag- 
nets, tape-wound and powder cores, 
types ““C’”’ and “E’’ cut cores, etc. 


“ARNOLD SILECTRON CORES” 


52 pages of valuable data covering a 
complete range of core shapes, sizes, 
tape gauges, etc. 


ADDRESS DEPT. E-2 
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Amold Pulse Transformer 
Cores are individually tested 


under actual pulse conditions 


The inset photograph above illus- 
trates a special Arnold advantage: a 
10-megawatt pulse-testing installa- 
tion which enables us to test-prove 
pulse cores to an extent unequalled 
elsewhere in the industry. 

For example, Arnold 1 mil Silectron 
‘“C” cores—supplied with a guaran- 
teed minimum pulse permeability of 
300—are tested at 0.25 microseconds, 
1000 pulses per second, at a peak flux 
density of 2500 gausses. The 2 mil 
cores, with a guaranteed minimum 
pulse permeability of 600, receive 
standard tests at 2 microseconds, 400 





pulses per second, at a peak flux 
density of 10,000 gausses. 

The test equipment has a variable 
range which may enable us to make 
special tests duplicating the actual 
operating conditions of the trans- 
former. The pulser permits tests at 
.05, .25, 2.0 and 10.0 microsecond 
pulse duration, at repetition rates 
varying anywhere from 50 to 1000 
pulses per second. 

This is just another of Arnold’s 
facilities for better service on mag- 
netic materials of all description. 
@ Let us supply your requirements. 
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Control boxes, dictating machines, 
cases, covers, chassis, etc. made 
by Artisan have a three-fold 
appeal resulting in greater 
efficiency, lower maintenance 


cost and greater sales value. 


Artisan has complete facilities for 
taking your job from original 
design prototype through produc- 


tion and into final finishing stages. 


Write for literature on this line 
of cases and enclosures ...or on 
our line of electronic cabinets 
and chassis produced for leading 


manufacturers. 


Artisan 


Metal Works Company 


11420 MADISON AVE 


CLEVELAND 2, OHIO 
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New AIEE President 

Following a mail ballot among its 
48,000 members, the American Insti- 
tute of Electrical Engineers elected as 
its president for 1954-55 A. C. Mon- 
teith, vice president in charge of en- 
gineering and research, Westinghouse 
Electric Corp. Announcement of the 
balloting was made at the opening 
session of the five-day Summer and 
Pacific General Meeting of the AIEE 
held in Los Angeles, June 21-25. 

Mr. Monteith, who received his 
bachelor of science degree in elec- 
trical engineering from Queen’s Uni- 
versity, Canada, joined Westinghouse 
in 1923, serving as a central station 
engineer, as an engineering supervisor 
and consultant on power system prob- 
lems. He became manager of the 
department in 1938. Two years later, 
Mr. Monteith was named manager of 
the entire industry engineering de- 
partment. In 1945 he assumed the re- 
sponsibility for the headquarters 
engineering departments of Westing- 
house and in 1948 was elevated to 
his present position. In that year he 
also received the Westinghouse Order 
of Merit. 

Mr. Monteith has been active in 
Institute activities for many years, 
serving as a director, secretary and 
chairman of the Pittsburgh Section 
and as a member and chairman of 
numerous committees. 


Attendance of 20,000 
Expected by WESCON 

Nearly 20,000 engineers and sci- 
entists are expected to attend the 
1954 Western Electronic Show and 
Convention, to be held in Los An- 
geles Aug. 25-27 at the Pan-Pacific 
Auditorium and the Ambassador 
Hotel. 

Sponsored jointly by West Coast 
Electronic Manufacturers’ Association 
and the Los Angeles and San Fran- 
cisco sections of the IRE, WESCON 
has nearly thirty technical sessions on 
its program. 

Plans call for meetings on informa- 
tion theory, electron devices, com- 
puters, airborne electronics, micro- 
wave theory, component parts, and 
other phases of electronics. 

Papers tentatively scheduled in- 
clude: “Temperature Stabilization of 
Transistor Amplifiers,” R. B. Hurley, 
Convair; “Relay Characteristics and 


{yea Stal 


Application,” Prof. Charles F. Cam 
eron, Oklahoma A & M College. | 
“Short Time Ratings for Paper (a. ( 
pacitors,” William M. Allison, Sprague 
Electric Co.; and “Packaging of Com. 
ponent Parts for High Intensity Vi. 
bration Environments,” M, G, Co. 
muntzis, Jet Propulsion Laboratory 
In all more than 100 technica] papers 
will be persented. 

Featured speaker will be William 
R. Hewlett, president of the IRE, Ap. 
other outstanding event will be the 
presentation of the 7th Region IRR 
annual Achievement Award to the 
IRE member in the Pacific Region 
judged to have contributed most to 
electronics in the West during the 
past year. 


RETMA Celebrates 
30th Anniversary 





Quncer 





At its annual convention, held jn 
Chicago, June 15-17, the Radio-Elec. 
tronics-Television Manufacturers As- 
sociation celebrated its 30th anniver. 
sary. At the Anniversary dinner, the wee 
1954 RETMA Metal of Honor was pre- 
sented to Robert C. Sprague, chairman 
of the board of directors, for his out- 
standing contributions to the advance- 
ment of the industry. Also, Certificate 
Awards were bestowed on all members 
of the National Television System 
Committee, of which Dr. W. R. G. 
Baker was chairman, for their work in 
the development of proposed stand- 
ards for color television subsequently  * 
adopted by the Federal Communica- viCh 
tions Commission. 

Originally known as the Radio Man- 
ufacturers Association, RETMA was 
founded in Chicago in April 1924, by 
a small group of pioneers in the then 
infant radio industry. During the years, 
the Association added first “television” 
and later “electronics” to its name. 


Relacem 








Conference on Electrical Insulation 
Seeks Technical Papers 

Authors of unpublished papers on KR 
dielectrics are invited to submit them 
for possible inclusion in the program 
being planned for the Conference on 
Electrical Insulation, which will be 
held at Pocono Inn, Pocono Manor, 
Pa., Oct. 18-20. 

Titles of papers should be submitted 
before Aug. 15, to Dr. Robert G. 
Breckenridge, Room 307, West Bldg., 
National Bureau of Standards, Wash- 
ington 25, D. C. An abstract should 


ELECTRICAL MANUFACTURING 


TRANSFORMERS 
REACTORS - FILTERS 


Kee 
FROM sto¢ HI-Q TOROIDS 


AMATEUR MINIATURE { 













jn Standard Hipermalloy 


* | GOMPACT 





am Magnetic Multi-Shielded 
net Plug-In Amplifiers Inputs Special Series Sub-Ouncer Inductors Decades 


| CONTROLLED RESPONSE VARIABLE INDUCTORS 


ion 
to 































in Signaling 
‘lee: pyement and Control Stepdown Line Adjustors Filters 


sO SPECIFICATIONS ---_ 


Equalizers Non-Hermetic Hermetic 


iver- 
a westD... INDUSTRIAL 
‘man 

out- 

nce- 

cate 
abers 
‘stem 
.. G. 
rk in 
tand- 
iently 
inica- 


Man- 
, was 
24, by 
> then 
years, 
yision” 
ne. 





ion Amplifier Kit 


ers on HERMETIC... . MIL-T-27 


them 
ogram 
ace On 
“ill be 


{anor, 





KIRKWOOD 


solves a 


sky-high problem 


Control motors for variable 
pitch propellors on today's sky 
CLAS Mattie lite Mee aie ul 
changes in vibration, heat and 
speed. Failure may mean dis- 


aster! 


To meet these rigid specifica- 
tions, aircraft engineers choose 
Kirkwood commutators. 

You'll find dependable Kirk- 
wood commutators to meet your 
needs, too — or we will build 
them to your specifications. 
Write for new No. 3 Catalog 





Send your prints for estimate. 
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‘(e K\RKWOOD 


COMMUTATOR CO. 


Over 10,000,000 now in use. 
CLEVELAND, OHIO 
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also be prepared, as well as a two io 
four-page summary of the paper, for 
inclusion in the Annual Report of the 
Meeting. 

Plans for the Conference are still in 
the formative stage, with the topics to 
be discussed to be determined largely 
by the nature of the papers submitted. 
As in past vears, round-table discus- 
sions will be held. 


SIPMHE Releases 
1954 Competition Rules 

More than 5000 copies of a 4-page 
pamphlet listing the rules and regula- 
tions for the 1954 National Packaging 
and Materials Handling Competition 
have already been mailed. 

The contest, which is sponsored by 
the Society of Industrial Packaging 
and Materials Handling Engineers, in 
conjunction with the 9th Annual Na- 
tional Industrial Packaging and Ma- 
terials Handling Exposition, to be held 


at the Chicago Coliseum, Sept. 2 
will follow the pattern it 
competition. 


8-30, 
of previous 


As usual there will be seven basi 
classifications in which entries ma . 
made: 1, Corrugated or Solid Fhe 
Boxes; 2, Nailed Wood Boxes ae 
Crates; 3, Wirebound Boxes and 
Crates; 4, Cleated Panel Boxes; 5, Gen. 
eral; 6, Export Packages; and 7, Ma- 
terials Handling. 

In each classification the first rize 
will consist of a Blue Ribbon and 
$100.00; a second prize of a Red Rib- 
bon and $50.00; and a third prize gon. 
sisting of a White Ribbon and $25.00 
In addition each winner will receive g 
Certificate of Award. 

All entry forms must be available 
for review not later than Sept. 17, 
Awards will be made at the Exposition 
Banquet, to be held Sept. 29, at the 
Congress Hotel, Chicago. 

A copy of the rules and further jp. 





























July 11-14—Forty-first Semiannual 
Meeting; American Society of Re- 
frigerating Engineers, Olympic Ho- 
tel, Seattle, Wash. 


Aug. 25-27 —Western Electronic 
Show & Convention; co-sponsored 
by West Coast Electronics Manu- 
facturers Association and 7th Re- 
gion IRE, Pan Pacific Auditorium, 
Los Angeles. 

Sept. 1-16—Golden Jubilee Meet- 
ing; International Electrotechnical 
Commission (U.S. member, Ameri- 
can Standards Association), Univ. 
of Pennsylvania, Philadelphia. 


8-10 — Fall Meeting; The 
American Society of Mechanical 
Engineers, Schroeder 
waukee, Wis. 


Sept. 


Sept. 13-25—First International In- 
strument Congress and Exposition: 
Instrument Society of America, 
Philadelphia Museum and Conven- 
tion Hall, Philadelphia. 


16-18—General 
Joint Electron Tube Engineering 
Council, Chalfonte-Haddon Hall, 
Atlantic City, N.J. 


Sept. Conference; 


Sept. 21-23—Annual Meeting and 
Exhibition; Society for Experimen- 
tal Stress Analysis, held in conjunc- 
tion with the First International 
Instrument Congress & Exposition, 
Bellevue-Stratford Hotel, Philadel- 
phia. 

28-30 — National 


Sept. Industrial 


Calendar of Meetings 


Hotel, Mil- 





Packaging and Materials Handling 
Exposition; Society of Industrial 
Packaging & Materials Handling 
Engineers, Chicago Coliseum, Chi- 


cago. 


Sept. 30-Oct. 1-— Fifth Annual 
Meeting; IRE Professional Group 
On Vehicular Communications, 
Rice Hotel, Houston, Texas. 


Oct. 4-6—Tenth National Electron- 
ics Conference, Hotel Sherman, 
Chicago. 


Oct. 11-15 
American 
Engineers, 
cago. 


Fall General Meeting: 
Institute of Electrical 
Morrison Hotel, Chi- 


Oct. 18-20 
cal Insulation; 
Council, Pocono 
cono Manor, Pa. 


Conference on Electri- 
National Research 
Manor Inn, Po- 


Oct. 24-27 — Semiannual Meeting, 
American Gear Manufacturers As- 
sociation, Edgewater Beach Hotel, 
Chicago. 


Nov. 8-ll—Annual Meeting, Na- 
tional Electrical Manufacturers As- 
sociation, Heddon Hall Hotel, At- 
lantic City. 


Nov. 15-17—Tenth Annual Meet- 
ing: Magnesium Association, Hotel 
Chase, St. Louis, Mo. 


Nov. 18-19—Sixth Annual Electron- 
ics Conference; Institute of Radio 
Engineers, Kansas City Section, 
Hotel President, Kansas City, Mo. 






ELECTRICAL M ANUFACTURING 


CTC’s coil forms pass their physical 
exams in great shape —- thanks to pre- 
cision manufacture. 

The basic materials of these forms 
are certified, then checked again by us, 
before the forms are made. Each manu- 
facturing detail is quality controlled to 
the high quality standards that enable 
us to offer guaranteed electronic com- 
ponents, custom or standard. 

Forms then get these physical check- 
ups: mounting studs checked for in- 
ternal and external threads, for general 
size and electroplating; form checked 
for I.D., O.D. and concentricity; slug 
checked for threads, dimensions, elec- 
troplating and checked electrically for 

and permeability; final assembly 
checked for tightness, chips and cracks. 

Other CTC components benefiting 
from CTC precision manufacture in- 
clude terminal boards, terminals, ca- 
pacitors, swagers, hardware, insulated 
terminals and coils. For all specifica- 
7 and prices, write to Cambridge 

hermionic Corporation, 453 Concord 
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Avenue, Cambridge 38, Massachusetts. 
West Coast Manufacturers contact: 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles 16 and 988 Market 
St., San Francisco, California. 


Coil Form Data: Made of grade L-5 silicone im- 
pregnated ceramic. Winding diameters from .205” 
to 4%”. Mounted heights from !%2” to 1! 5”. Cer- 
tain forms, known as Type C, are also available 
with silicone fibreglas terminal retaining collars 
permitting 2 to 4 terminals. These are excellent 
for bifilar windings and advantageous for single 
pie windings because they permit terminals to be 
located above or below winding, thus shortening 
wiring to circuit elements. 


Laboratory Coil Kit. Type X2060 aids in develop- 
ing prototypes and pilot models. Contains 10 slug 
tuned coils of L86 size Type C, ranging from 2 
Microhenries to 800 Microhenries, each slightly 
overlapping next coil in scale. Kit contains mount- 
ing hardware and lists such information as in- 
ductance range, wire size, number of turns, Q 
value. Coils are color-coded to chart for easy 
quantity-order. 


YW 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard 
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ELECTRICAL ENCLOSURES 
CUSTOM BUILT 


ae 1 LL, 


Whether Your Needs Are for Only One Unit or Thousands— 
If you Require an Intricate Control Desk or Large Quantities 
of Simple Assemblies—Send Your Problem to Kirk & Blum. 


Exceptional fabricating experience and facilities . . . that’s 
why KIRK & BLUM offers you exceptional service in fabri- 
cating electrical enclosures. There’s no limit on size, quantity, 
shape or intricacy. We build, to your exacting specifications, 
parts and assemblies of sheet steel, light plate, stainless, 
aluminum, monel and other alloys in gauges to 4%”. 


Over 47 years of experience guarantee you complete satis- 
faction. 


Write for your copy of the latest KIRK & BLUM Electrical 
Enclosures Booklet. For prompt quotation, send your prints 
to The KIRK & BLUM MFG. CO., 3122 Forrer Street, 
Cincinnati 9, Ohio. 


Control Desks 
Instrument Panels 
Electrical Enclosures 
Control Panels—Cubicles 
Outdoor Electrical Enclosures 
Transformer Tanks, Test Stands 
Switch Gear Housings, Louvres 


We Bring Your Prints to Life 


KIRK“ Lum 
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formation may be obtained from; Con. 
test Chairman, Packaging and Materj. 
als Handling Competition, SIPMHE 
111 West Jackson Blvd., Suite 611 
Chicago 4. , 


AGMA Elects 
Richard B. Holmes President 

The American Gear Manufacturers 
Association has elected as its president 
for the fiscal year 1954-55, Richard B 
Holmes, Link-Belt Co., Philadelphia, 
Pa. Elected as vice president was Mar. 
vin R. Anderson, Michigan Tool Co, 
Detroit, Mich. ; 

Mr. Holmes, who holds a Bachelor 
of ‘Science Degree in mechanical en. 
gineering from Purdue, has spent his 
entire business career with Link-Belt 
assuming his present position as Cen. 
eral manager of the Philadelphia plant 
in 1945. 

Mr. Anderson, now executive vice 
president of the Michigan Tool Co, 
has also spent his entire business career 
with his company, having served as 
standards engineer, assistant engineer, 
and later as vice president. 


SPI Elects Officers 

During its Sixth National Exposi- 
tion and Conference recently held in 
Cleveland, The Society of the Plastics 
Industry, Inc. re-elected as president, 
John J. O'Connell, Consolidated 
Molded Products Corp. 

Other officers re-elected included: 
Gordon Brown, Bakelite Co., chairman 
of the board of the Society; Earl R. 
Keown, Santay Corp., vice president; 
and Frank L. Selz, General American 
Transportation Corp., secretary-treas- 
urer. 


MIT Sponsors Course on 
Analogue Computation 

The field of analogue computation 
will be under study in a special sun- 
mer program to be held Aug. 2-13 at 
the Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

Purpose of the program is to intro- 
duce analogue techniques to those not 
working directly with such computers 
and to broaden the knowledge and 
outlook of those already familiar with 
certain aspects of machine computa- 
tion. 

Lectures will cover mathematical 
equations encountered in engineering 
analysis and analogue equipment used 
to solve these equations. Electrical and 
mechanical differential analyzers will 
be described, as well as some special 
purpose devices, such as flight simula- 
tors and autocorrelators. If possible, 
participants will be allowed to set up 
problems on MIT’s computing ma 
chines. 

The two-week program is presented 
by the MIT Dynamic Analysis 
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why | \O Type ’D” Motors 


—— “- are your best mofor buy... 


These desired characteristics are inherent in the 


Motors that require least maintenance, stay on 
is doubled in dielectric strength the job longest and deliver peak performance 
and exceptionally resistant to moisture, oil, chemi- ‘ ee 
ite wad aheosion. under the most severe operating conditions assure 
maximum value per dollar invested. 








are specially insulated, last longer. Occupy less 
space. Permanently numbered to save wiring time. 


are oversize to provide excess load 
capacity. Pre-lubricated for years of trouble- 


: 
ee Electrical Division of THE SINGER MANUFACTURING COMPANY 


; Finderne Plant, SOMERVILLE, N. J. 
Keyed to the shafts in most frame 


sizes to prevent looseness under un- 
usual and severe load conditions. 


These, and many other features, backed 
by 68 years of motor-building experience, 
make Diehl Motors your best motor buy. 
We will welcome an opportunity to pro- 
vide detailed information on Diehl Mo- 
tors to meet your specific requirements. 
Former N.E.M.A. Standard frame 


sizes still available for interchange 
and replacement. 


Please send me the following bulletins 


[_] New Type “D” Motor Bulletin No. EM-3304 
|_| Consolidated Catalog & Price List No. EM-'3310 


Name 





Company 
Street 
City 








Cutaway view of 
new Diehl Type ‘‘D'' Motor 


‘OTWER INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE IN A WIDE RANGE OF TYPES AND SIZES 
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Thickness Nominal 


and Control Laboratory. Tuition is 
$180.00. Information may be obtained 


from Room 7-103, MIT, Cambri 
39, Mass. dge 


ASTM Elects Officers, 


Bestows Awards 


At its 57th Annual Meeting in Qhj. 
cago, June 13-18, the American §. 


ciety for Testing Materials announced 
_ i the election of Norman L. Mochel as 
Source Is - . +. president and Rudolph A. Schatzel as 


Vg 24x 24 3 
Y%y 36x36 4 
Va 48 x 48* 
¥% 
Yo & Up 
* Con be furnished 
in Y2 sheets 

























HERE’S WHY: You can DIAMETER INCHE 





vice president. 
Mr. Mochel, who will serve for one 
year, is manager, metallurgical engj. 
neering, Westinghouse Electric Con 
Lester Branch. Long active in ASTM 
activities, he was an ASTM director 
for two separate terms and has also 
served as vice president from 1959 to 
1954. In addition, for 15 years Mr. 
Mochel was chairman of Committee 
A-1 on Steel, and for several years 


order in quantity and in Ya a chairman of the joint ASTM-ASME 
id ‘ f si ms 1% Cemmittee on Effect of lemperature 
a wide variety of sizes— : iY on Properties of Metals, in which he jg 
and be certain of complete| _y, 1% still active. Author of numerous tech- 
: . % ir a nical papers, Mr. Mochel presented 
uniformity throughout. % - the first H. W. Gillett Memorial Lec. 
Our strict density control = 2 Va ture in 1952 at the ASTM 50th Anni- 
assures you thoroughly 2% versary meeting. 
3 







non-porous Tefion— 
free from any flaws which 
might possibly affect 
your end use or product. 
Dimensions are accurate 
to your most critical 

: TYPICAL SIZES 
tolerances—no rejects, INCHES 
waste of material or loss 0.0. 1.0. 
of time. You get produci 
purity— Teflon at its 


Other diameters 
on specification 





As vice president, Mr. Schatzel will 
serve for two years. He has served as 
a research chemist, General Electric 
Research Laboratory, and as assistant 
research director, Rome Wire Co. 
From 1927 to 1935 he was technical 
director of General Cable Corp. and 
for the next ten years director of re- 
search. Since 1945 he has been vice 
president and director of engineering, 
Rome Cable Corp. 

Also honored at the Annual Meeting 
were 11 authorities in the field of en- 
gineering materials, who were awarded 
Awards of Merit. Included among 





: : Wh 
best in every one of its them were H. A. Anderson, Weston ler 
remarkable characteristics. Electric Co.; R. F. Field, General ing 

. . adio Co.; O. M. Hayden, E. I. du 
Delivery is prompt—you Radio Co.; ¢ Loe Ger 
ae : oe Characteristics of Teflon Pont de Nemours & Co.; and E. E. for 
get the quantity you ‘ Thum, Editor, Metal Progress, Ameri- Del 
want when you want it. an hist thai. can Society for Metals. sist 
Since the availability of ELECTRICAL ros 
ee ” Very high dielectric strength. Seven Made Fellows of AIEE dif 
Tefion, John Crane Extremely low power factor. ; . : y ran 
; THERMAL New Fellows of the American In- 
engineers have worked Temperature renge stitute of Electrical Engineers include anc 
with Industry to successfully —300° to +500° F. James DeKiep, vice president, Electric - 
solve’ bl bl d MECHANICAL Machinery Manufacturing Co., Min- le 
7 ae PONS at Strong, flexible, weather neapolis, who was honored “For his Fla 
develop new applications. You can Pea ES sei contributions to the development of 
. . EFFICI FRICT a 7 ee al 
benefit from their experience Abeihatabe-nemsliahe, ele ctric generators and motors. James c 
dk h E. Dingman, vice president and gen- 
an now-now. 


* DuPont Trademark 








L 
Request full information and ask for our bulletin, ‘The Best in 
Teflon.” Crane Packing Co., 1824 Cuyler Ave., Chicago 13, ill. 
In Canada. Crane Packing Co., Ltd., 
617 Parkdale Avenue, N., Hamilton, Ont. 


oe 








ae. m 


CRANE PACKING COMPANY 


eral manager, Bell Telephone Labora- 
tories, N. Y., was made a fellow be- 
cause of his achievements “both in 
technical work and leadership of en- 
gineering groups in the field of com- 
munications.” Also honored were John 
V. L. Hogan, president, Hogan Lab- 
oratories, Inc., N. Y., “for his pioneer 
accomplishments in research, develop- 
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Dependable G 
meet all your appliance wiring nee 


Whether your appliance wiring prob- 
lem is heat, moisture, abrasion, bend- 
ing, Or corrosive vapors, there is a 
General Electric wire or cord designed 
for the job. 

Deltabeston* wires are designed to re- 
sist extreme heat, moisture, and cor- 
rosive vapors. Manufactured in several 
different types—lead wire, stove wire, 
range wire, grounding wire, hinge wire 
and fixture wire — Deltabeston wires 
give long wear and a margin of safety 
for all appliances. 

Flamenol* wires and cords resist oil, 
acids, alkalies, moisture, sunlight, and 
flame. They strip cleanly and quickly, 
and are easy to attach to terminals. 


Progress /s Our Most Important Product 


The small over-all diameter makes 
Flamenol wires especially useful in ap- 
pliances where space is a problem. 
Rubber-insulated cords are made to 
withstand the hard usage given port- 
able appliances. The tough, resilient 
jacket is resistant to oil, water, clean- 
ing agents, and abrasion— providing 
long, dependable service. 

Whatever your problem may be, 
there are G-E wires and cords to meet 
your needs. For more information 
write for the free booklet “G-E Wires, 
Cables, and Cords for Product De- 
signers,” Section W138-722, Construc- 
tion Materials Division, General 
Electric Company, Bridgeport 2, Conn. 


*Registered Trade-mark General Electric Company 





-E wires and cords 


ifs : 





Use this tag for extra merchandising 
value on every appliance that has 
a G-E cord. Here’s a sales aid that 
costs you nothing and helps gain the 
buyer’s confidence. 


GENERAL @@ ELECTRIC 
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NEW PRECISION SWITCH CATALOG 


Should be at every design 
engineer's finger tips _ 
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ACA 
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QyaP hen 
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acro c 


LEARN THE CONVENIENCE AND ECONOMY 
OF SELECTING FROM 


"The BIGGEST LINE of little switches” 


This completely new catalog gives detail specifications, dimen- 
sions and operating characteristics for a host of standard type 
Acro and Mu precision switches. It was prepared to simplify 
your problems of switch selection. For example, the table of 
contents carries illustrations of each switch cataloged along with 
a brief description of principal uses and page reference to the 
section where full technical details can be found. 

There is no easier or more complete precision switch catalog 
with which to work, just as there are no better switches than 
those found in the complete Acro-Mu line. 

We invite you to write for Catalog 98 today. 


ACRO SWITCH DIVISION 


COLUMBUS 16, OHIO 
Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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ment, and engineering in the fields of 
radio communication,” as well a 
George R. Town, professor of Rg 
trical engineering and associate direc. 
tor, engineering experiment station 
lowa State College, Ames, Iowa. ™ 
contributions as an engineer, teacher 
research administrator, and author ia 
the fields of radio and television,” 


SMPTE Honors Twenty-Six 
Pioneer Engineers 


Twenty-six engineers who have 
been active in the work of the Society 
of Motion Picture and Television En- 
gineers for over thirty years were sin- 
gled out for special recognition during 
the Society's 75th Semi-annual oma. 
vention, held recently in Washington, 
Bs. 

Among those who received Certif. 
cates of Service were: G. J. Badgley, 
U. S. Naval Photographic Center 
Washington, D. C.; Robert S. Burnap, 
Radio Corporation of America, Har. 
rison, N. J.; William F. Little, Elec. 
trical Testing Labs, New York, and 
Fred Waller, Cinerama, New York, Ip. 
cluded among other engineers honored 
were John G. Capstaff, Arthur J. Hol- 
man, L. A. Jones, and John I. Crabtree, 
all of the Research Laboratory, East. 
man Kodak Co., Rochester, N. Y, 


Professional Income 
of Engineers 


Engineers Joint Council has pub- 
lished a 32-page final report of a sur 
vey conducted by the EJC Special 
Surveys Committee. Entitled “Profes. 
sional Income of Engineers—1953,’ 
the report contains information cover- 
ing the professional income of about 
72,000 engineers employed in indus- 
try, government and engineering edv- 
cation. This represents about 22 per 
cent of the total number of engineers 
estimated to be employed in industry 
and education. 

The income of engineers employed 
in industry is presented by type of 
activity in which they are engaged. 
In education, the information reflects 
total income from the practice of pro 
fessional engineering as well as in- 
come from teaching activities. 

Data on income is related to year 
in which the engineer received his 
first engineering degree. Also included 
is a summary of starting salaries of 
fered during 1953 to new engineer 
ing graduates according to the vati 
ous engineering fields. 

The report is available from Eng 
neers Joint Council, 29 West 39th St, 
New York 18, New York. Price is 
$2.00 a copy, with a 50 per cent dis- 
count for a single copy to members 
of constituent societies of the Eng 
neers Joint Council. 
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JUST AMATTER 
OF CONTROL 





CONTROLS VIBRATION / 
+. anywhere , 


The improvement of your product in operation may be only a matter of control... 
control of destructive vibration or shock. Lord Vibration and Shock Control Mount- 
ings of Metal, Natural Rubber, Silicone, Neoprene, Buna S, Buna N and other materi- 
als are available for application in a wide diversity of industrial machines, the varied 
vehicles of transportation, home appliances, business machines and sensitive elec- 
tronic equipment. May we work with you to “design out” vibration and shock inherent 


in machines already on the market .. . and on new products being designed? 


Over 27,000 designs and their variations from 
which fo choose. 


LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


7046 Hollywood Blvd. 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. 811 Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA, 





The motor of the Model T-700 Revere Recorder 
's protected by Lord Vibration Control Mountings. 
The Idler Wheel used in this recorder is also a 
lord Bonded-Rubber Part. 
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~~“ t° SSPEED 
YOUR PRODUCTION 


NEW SMALL PATTERNS 


= 


209-5L compact 
oblique cutting plier 


You just can’t beat Klein pliers for 
smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That’s because Kleins 
are quality made of finest tool steel, 


— precision fitted—individually tested. 
307-5'AL extremely 


Handles fit the hand to perfection— 
slim long nose plier 


knives shear through toughest wire 


with ease. 
o— ah eis mae 
—— And now the Klein plier selection is 


204-61 transverse bigger than ever—in standard size 


li 
——oe patterns—in new compact patterns 


specially designed for intricate wiring 
and cutting in confined space. Avail- 


able with or without a flexible steel 
317-5L chain 
nose plier 
Ask to see the 


complete new line. 


leaf spring. 


Write for your free @ 

copy of the Klein = 
Pocket Tool Guide. ea 
Contains informa- 


tion on all types of 
Klein Quality Pliers. 


Mathias 4a ai, & Sons 





ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard 
Electric Corp., 

New York 
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Nee 


Book 


Reviews 





Transistors, Theory and Practice by 
Rufus P. Turner. Published. by 
Gernsback Publications, Ine.. 95 
West Broadway, New York 7, N. Y. 
144 pp, paper cover, $2. 


The purpose of this book is to pro- 
vide an elementary explanation of 
transistory theory and operation, Dur- 
ing the transistor’s first five years 
much of the explanatory material op 
the new components has been written 
by advanced physicists and is so jp. 
volved mathematically as to make 
understanding difficult for many ep. 
gineers. In this book, the author has 
restricted himself to the use of engi- 
neering fundamentals in attempting 
to describe the phenomena of the 
transistor and its application to basic 
circuits. 

Some of the major chapters are de- 
voted to semiconductor theory; tran- 
sistor characteristics; amplifier cir. 
cuits; transistor oscillators; triggers 
and switches; and tests and measure- 
ments. 


Transient Analysis of A-C Machinery, 
by Waldo V. Lyon. Published joint- 
ly by The Technology Press of 
Massachusetts Institute of Technol- 
ogy and John Wiley & Sons, Inc., 
440 4th Ave., New York 16, N. Y. 
310 pp, $7. 


The author provides a systematic ap- 
plication of Fortescu’s method of 
symmetrical components to the solu- 
tion of transient conditions in a- 
machinery. The method has long been 
an indispensable tool in the analysis 
of the unbalanced operation of poly- 
phase machines and their connected 
networks. Its applications, however, 
have been restricted to the steady- 
state behavior of machines. The reso- 
lution into symmetrical components 
has involved the complex representa 
tion of alternating currents and p0- 
tentials and the system constants, Al 
though Fortescu was aware that his 
method could also be applied to the 
instantaneous values of currents and 
potentials, there has been, until now, 
no systematic development of this 
phase of the analysis. 

Basing his analysis on the Kirchhof 
differential equations that apply to 
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Good reading 
for metal men! 


: _ 174 pages of illustrations and listings 
\ cores, of a variety of products...sizes... 
| weights...tempers...shapes! 


Here’s a handy, desk-size book that gives 
| you just about everything you need 
wee |) to know about brass, copper and bronze 
A and now... stainless steel, too! 


ae \ It’s jammed to the brim with easy-to- 
\ read data. It’s thumb-indexed to 
save you time. It has a how-to-order 
check list that’s designed to take 

the headaches out of ordering. 


And what’s more, it comes free 
to you from Chase—the nation’s 
headquarters for copper, brass 
and bronze. To get your copy, 
just clip and mail the coupon 
below. 








Chase Brass & Copper Co. 
Waterbury 20, Conn. Dept. EM 754 


Gentlemen: 
Please send me your Buyer’s Stock Book and Catalog. 





ca oe riennananic cee sic tine tte sae 
BRASS & COPPER Oo ee ere rey eae 
} co. 

WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION FIRM a ie 9 eae! 
The Nation’s Headquarters for Brass & Copper 
Nianyt Chicago = Denvert Kansas City, Mo. Newark Pittsburgh San Francisco ities ——— — 
Atianta Cincinnati Detroit Los Angeles New Orleans Providence Seattle 
altimore Cleveland = Houston © Milwaukee New York  Rochestert Waterbury TE 
Baston Dallas Indianapolis Minneapolis Philadelphia St. Louis = ( tsales office only CITY. ; tiene eas Ae oes 
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the machine and the connected x 5. 
tem, the author shows how Forteseu’s 
method can be used to determine the 
transient behavior of polyphase ma. 7 
chines under different operating eon, 
ditions. Of great interest to all op. 
cerned with the design and Operation 
of a-c machines and their conneeteg 
circuits, this book is a contribution to 
the field of electrical technology, 





Kearfott 
developed 


RATE GYROS 


Metals and How to Weld Them, by 
T. B. Jefferson and Gorham Woods. 
Published by the James F. Lineolp 





Eight basic rate gyros developed and produced by Kearfott are Arc Welding Foundation, Cleye. 
available for rate measurement, rate integrating or rate cutout land 17, Ohio. 325 pp. $2. 
applications. tas 
pplication W ritten to the level of understanding 
SPRING RESTRAINED RATE GYROS of high schoo] students, this book stil} 
Max. Measuring Rate 12°/sec. to 720°/sec. 1S of use to the graduate engineer 
Sntine Dietitian. seeking a better understanding of 
_ Null Ratio Input Rate oe Weight metallurgy and the weldability of 
TANDARD 300:1 1000:1 2 3/8" x 37/8" 2 Ibs. aa ae =e 
HIGH SENSITIVITY 1000:1 2000:1 2 5/16" x 41/4" 41/2 Ibs. ns tals. All the et Iding processes and 
MINIATURE 1000:1 1500:1 2" x 3 5/16" 1 Ib. their uses are discussed. Greatest em- 
phasis is placed on the basic funda- 
FLOATED RATE INTEGRATING GYROS mentals of metallurgy and the various 
a Drift metals and alloys encountered in the 
Type Ratio Dimension Weight Standard Deviation design of almost anv product. Then 
HIGH ACCURACY 3 a3 3/4" 6.4 Ibs. .1°fhr. ] ‘ liff meet I F ? ies } : li 
#AINIATURE 1 2" x 3 21/32" 13/8 Ibs. 1/3 millirad/sec. under different chapter headings the 
problems encountered in the welding 
GYRO ACTIVATED RATE SWITCHES of various metal groups, like nonfer- 
one iat Sines mage rous, are discussed. For quick reading, 
STANDARD 25°/sec. 31/2" x 53/32" 3 3/4 Ibs. this book is a good source reference, 
MINIATURE 25°/sec. 31/2" x 43/16" 2 3/4 Ibs. 
SUBMINIATURE 15°/sec. 2" x 35/16" 3/4 Ibs: 


Kearfott Gyros are hermetically sealed in a dry inert gas and fea- | 


: . Rees : Characteristics and Applications of 
ture high pickoff output thus eliminating bulky external amplifiers. 


Resistance Strain Gages, Proceed- 
ings of symposium held November 
8 and 9, 1951, National Bureau of 
; Standards Circular 528, 140 pages, 
143 figures, 15 tables, buckram 
bound, $1.50. (Order from Gover- 
ment Printing Office, Washington 
25, D. C.) 


Additional data and prices will be sent on request 


The papers presented at this sym- 
posium represent some of the latest 
results, both experimental and _theo- 
retical, in the study of resistance strain 
gages by many leading institutions in 
the United States and Abroad. 
Though resistance strain gages are 
a comparatively new tool in the study 
of materials and structures, they have 
consistently found wider use. Strain 
Setaaaettens tiie. aieseath tank. gages have been used in measurement 
gational Systems, and other high ac- of mechanical quantities such as ac- 


curacy mechanical, electrical and celeration, impact force, and dynamic 
electronic components. ‘1: a 
5 — pressure. They-have been applied as 

Visit the Kearfott display at the the sensing element in a multitude of 


Western Electronic Show and Con- Mt i ac es Mla ‘ed to 
vention, August 25-27 at the Pan- SINCE 1917 instruments, anc have ne en 1S€ 
determine strain distribution in struc- 






KEARFOTT COMPONENTS 
INCLUDE: 
Gyros, Servo Motors, Synchros, 


Miniaturized Servo and Magnetic 
Amplifiers, Tachometer Generators, 


Pacific Auditorium, Los Angeles, 


ener tures, from airplane wings to bridges. 
Papers presented at the symposium 

ere ee eee ’ covered these applications and also 
_ KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. reported new work in progress on 
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. strain gages consisting of a conduct- 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coost Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


| 
LZ GENERAL PRECISION EQUIPMENT CORPORATION SUBSIDIARY 


ing coating applied by an evaporation 
technique, on special temperature 
compensated gages, on gages for 


- a 
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To MOVE with less EFFORT 





with our serew that rolls on balls 


There’s a lot of difference in size and anism to an exact stopping point, with 
weight and electrical requirements... no drift, no hunting, no plus-or-minus 
and cost... between a 4-horsepower and __ tolerance...they can multiply the speed 
an 8-horsepower motor. of a drive, yet lose less than 10% of the 


input power through friction.. .they can 
help a motor use less of its muscle 
to overcome friction, more of its power to 
do useful work. They are doing all these 
jobs, and a growing list of other idea- 


That’s why one of Cleveland Pneumatic’s 
AEROL Ball-Screws is used to safely 
lower and quickly raise the 2600- -pound, 
48-foot-high tail fin of a giant aircraft 





for maintenance. The ball-screw, 13 feet provoking jobs, now for many industries. 
long, is powered by a handy 4-horse- ‘ 
= 4: As Write today for Booklet G-7 
power motor...ordinary high-friction a Ball 
screws would require at least an 8-horse- S aim ¢ wera - Se hel . 
: > 
power motor to do the same job. CES ORG ee ee ene 
your engineers make horse- 
AEROL Ball-screws move on a stream of »ower do more useful work. 
on I 
friction-reducing steel balls and are used Tell us your problem in as 
for many jobs. They can move a mech- much detail as possible. 









Cleveland Pneumatic ry 
oeiees CPT’s shock absorber principle combines 
7o0€ Compans, CLEVELAND 5, OHIO pneumatic and hydraulic cushioning. It can 


control minute vibrations or tons of impact. It is 








Department G-7 the shock absorber forthe largest —— ot i 

a gears(CPT is the world’s biggest manufacturer o : 
SHAE -SCREN SCM ANRONS AIR-Oll WAPACT ABSORBERS landing gears), and the same principles are often 
World’s Largest Manufacturer of Aircraft Landing Gears adapted to finger-sized units. May we discuss 


with you how to take the shock out of stopping 
or the motion out of vibration ? 


Cutaway of shock-absorber mechanism -> : Nee ill 
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strain measurements well beyond the 

Whatever you’re assembling—servo system, elastic range, and on the application 

computer or regulator—the Servoboard speeds . (He at ~ Cetermination 

ee — dynamic properties of mater 

up the job by providing means for erials 

: poe g , quickly and to the measurement of very large 

synthesizing the electro-mechanical parts of the | static forces. Eleven papers are : 

P Ste >. 4 ™ . Te- 

control apm. Complete set includes gears, ported in volume along with transcrip. 

shafts, bearings, hangers and mounting tions of the discussions that followed 

plates, all precision made for rapid coupling 
with necessary motors, tachometers, synchros, 

potentiometers and amplifiers. 


~~ Hook Up 
With 
Servoboard 

and Speed Up 

Your Set-Ups 

















Men 


in Industry 





R. A. Kimes, formerly manager of 
| American Machine & Foundry Co’s 
General Engineering Laboratories, 
Greenwich, Conn., has been named 


SERVOBIRD 
Servoboard 


Model 1110A 


For detailed information a | director of engineering of the com. 
; Write Dept. EM7 pany’s Electronic Division, Boston, 


Mr. Kimes had served as manager of 





| CORPORATION OF AMERICA 
L New Hyde Park, New York 


Another Forward Step in | 
IMPROVED SERVICE! 


Another top man is added to the growing staff of Improved 
Seamless Wire Company to provide our customers with the 
closest personal attention to their needs in laminated materials. 





J. WALTER WADE | R. A. KIMES 
Appointed Midwest representative 


a) ee eee ca | the Laboratories since their establish- 


* ° ° ° ° ° } > i ‘ree nich 7 95‘ 
Serving Wisconsin, Illinois, and Indiana | ment in Greenwich in 1953. 


JosEePu D. COSTELLO 
California representative: 


Prior to this appointment, he was 
manager of the Engineering Division's 
special products department. A grad- 

2107 Seventh Avenue, Los Angeles, California uate of the Drexel Institute of Tech- 
Phone: REpublic 53-6322 nology, with a Bachelor of Science 
ABE STARK degree in Electrical Engineering, Mr. 

New York representative: | Kimes joined the company in 1946. 
580 Fifth Avenue, New York, New York | 
Phone: PLaza 7-1252 New vice president and chief en- 
Serving New York City, Long Island and New Jersey gineer at Syntronic Instruments, Inc., 
Addison, Ill., is Bernard §. Cahill, 
formerly associated with Pioneer Elec- 
The Home of IMPROVED Service | tric and Research Corp., Forest Park, 


Rhode Island’s largest manufacturer Ill. Mr. Cahill has been given the 
of Laminated Metals | responsibility of supervising Sy 


————— = | tronic’s deflection yoke division. 
The IMPROVED SEAMLESS WIRE COMPANY : 
INCORPORATED 1898 T. G. A. Sillers, assistant chief en- 
775 Eddy Street, Providence 5, Rhode Island gineer of Allis-Chalmers switchgeat 


department, has been promoted to 
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aud Diispotal 


SORENG PRODUCTS USED ON G.E. DISHWASHER 


Water Level Control 
Pressure Switch 


Snap Action Safety — 
Interlock Switch 
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G. E. Buyer, T. W. Perkins and R. W. Scott, Supervisor of Quality 
and Production Engineering for G.E., listen to Irving Gebel, Soreng 
Application Engineer, as he explains the merits of snap switches. 


; ae an old saw about ‘‘a chain is no stronger than 
its weakest link.’’ By the same token, General Electric 
figures an appliance is no better than its smallest part. 
So G.E. component specifications demand highest qual- 
ity, dependability and performance. . . at the lowest pos- 
sible cost. 

Sure, “‘high quality at low cost” is an old saw too. But 
we've put new teeth in it. Soreng electrical components 
are designed to last the life of the products on which 
they’re used. You get custom design and custom quality 
at low first cost—plus low cost per year of service life. 
That’s why G.E. says O.K. to Soreng. 

So if you’re adding new features to your product while 
lowering the cost, why not discuss the problem with a 
Soreng engineer? Or, if you want to “know more” about 
Soreng first, send for our new Data Folder showing ex- 
amples of custom designed switches, solenoids, etc. for 
the Appliance, Automotive and Aircraft Industries. 


os 
fio ‘ ait 
(4 Ly Data Folder contains product , = t 
Aly, bulletins, drawings, technical data & i 







¢ PRODUCTS CORPORATION 
9551 Soreng Avenue, Schiller Park, Illinois 
Plants: Schiller Park, Illinois @ Spring Valley, Illinois @ Fremont, Ohio 
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You'll find them all in the new 


CATALOG 
of 


the Werlda Toughest Trumfoouons 


These are just a few of the popular types of trans- 
formers for military, new equipment, general replace- 
ment, control and power circuit applications listed in 
CHICAGO’s new Catalog . . . over 500 transformers, 


with complete physical and electrical specifications 
on each unit. 





And more important—they are all in stock for quick 
delivery from your local cnicaGo distributor. 


Write Now FOR YOUR FREE COPY 
OF THIS VALUABLE REFERENCE. 


Ask for Catalog CT-554 







EXPORT SALES: 
Roburn Agencies, Inc., 


431 Greenwich Stree?, 
New York 13, N.-Y. 


3501 ADDISON STREET © CHICAGO 18, ILLINOIS 
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chief engineer of the department suc. 
ceeding L. J. Linde, who was recently 
named director of electrical engineer. 
ing for the General Machinery Divi- 
sion. Mr. Sillers will continue t 
his headquarters at 
Works, West Allis, Wis. 

Also advanced by the Company was 
J. F. Chipman, engineer-in-charge of 
circuit breaker design at the Boston 
Works. He has been appointed asgigt. 
ant chief engineer of the Switchgear 
department, with headquarters jp 
Boston. 


to make 
the Hawley 


Jacob J. Jaeger has been appointed 
to the newly created post of chief 
engineer, machinery engineering de. 
partment, Pratt & Whitney, Division 
of Niles-Bement-Pond Co., West Hart. 
ford, Conn. Mr. Jaeger who received 





JACOB J. JAEGER 


his BS degree from the Drexel Insti- 
tute of Technology and his MS from 
Massachusetts Institute of Technol- 
ogy, began his career as a research 
assistant at MIT. 

Joining Pratt & Whitney in 1940 
as a research engineer, he became 
assistant manager of machinery en- 
gineering in 1951. Mr. Jaeger is a 
member of the American Institute of 
Electrical Engineers and the National 
Machine Tool Builder’s Association 
and is an active committee member of 
both of these organizations. 


At Jackson and Church Co., Sagi- 
naw, Mich., James W. Hendry, de- 
signer of plastics molding presses, has 
been promoted to vice president. Mr. 
Hendry has pioneered in the: use a 
vertical presses and has carried on 
extensive design and developmental 
work in the field of injection molding. 
In his new capacity, Mr. Hendry will 
continue to be responsible for further 
development of new molding equip- 
ment. 


Dr. Erwin F. Lowry, Sylvania Elec- 
tric Products Inc., has been named 
the recipient of the 1954 Gold Medal 
of the Illuminating Engineering So 
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HUSSEY 


AVAILABLE IN EVERY FORM 
FOR EVERY PRODUCT NEED 


Yes, regardless of your product need, you'll find 
HUSSEY COPPER is produced in the form you 
require. Sheet, strip, coils, bars, rods, wire... . 
even plating anodes. Yes, in all commercially used 
grades, too, and in a highly refined quality that 
smooths out production, and increases your product 
quality. 

Specify Hussey Copper with confidence for 
every copper application. Completely stocked in 
key industrial areas, Hussey Copper is ‘‘on the 
job’’ to fill your specifications. 


Cc. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 





COPPER 


2 7 Convenient 
Warehouses 


PITTSBURGH (19) 

2850 Second Avenue 
CLEVELAND (14) 

5318 St. Clair Avenue 
ST. LOUIS (3) 

1620 Deimar Boulevard 
PHILADELPHIA (30) 

1632 Fairmount Avenue 
NEW YORK (13) 

140 Sixth Avenue 
CHICAGO (18) 

3900 N. Elston Avenue 
CINCINNATI (2) 

424 Commercial Square 
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Why users prefer 


CHEVRON’ Packing 


for rams, plungers, reciprocating rods 


i. Assures a low friction, positive seal 


- Lasts much longer, needs less maintenance 


than ordinary V-type packing 
3. Works efficiently in a shallow stuffing box 


GARLOCK Cuevron Packing is en- 
tirely different from ordinary V-type 
packings. With increasing pressures 
CHEVRON rings tighten and _ prevent 
leakage; with decreasing pressures the 
packing eases off and permits operation 
with a minimum of friction. 

Service reports, such as those below, 
prove that CHEVRON packing seals 
better and lasts longer. 
> On hydraulic press—40” ram, 6,000 
p.s.i., ram honed and chrome plated, 
gland machined to give clearance of 
.006” between gland and ram. Garlock 
431 CHEVRON size 40” x 411” x only 2” 
deep gave 14 years service. 

> On a machine with hydraulically 


” 


operated clutches—34” cylinder, maxi- 





Note the exclusive hinge-like construction 
of CHEVRON packing. 


mum pressure 500 p.s.i., service inter- 
mittent, maximum travel 34”. First 
used cups, then “QO” rings, neither of 
which worked well. Now packed with 
Garlock 431 CHEvRoN 34” x 34” x 14” 
deep and doing a smooth, positive seal- 
ing job. 





Garlock 431 
CHEVRON 
Packing 


Ask your Garlock representative to 
give you all the cost-saving facts about 
CHEvRON packing, or write for folder 
AD-115. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham « Boston « Buffalo ¢ Chicago « Cincinnati e Cleveland 
Denver ¢ Detroit ¢ Houston e¢ Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra (N.Y.) ¢ Philadelphia 


Pittsburgh e Portland (Ore.) ¢ Salt Lake City e¢ San Francisco e St. Louis e Seattle « Spokane e Tulsa. 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
*Registered Trademark 


PACKINGS, GASKETS, OIL SEALS, MECHANICAL SEALS 
RUBBER EXPANSION JOINTS 








ciety. This medal, highest hono, in 
the field of illumination, is awarded 
for meritorious achievement CONspicy- 
ously furthering the profession, art or 
knowledge of illuminating engineer. 
ing. 

Presentation of medal will be made 
at the Society’s Annual National Tech. 
nical Conference at its Opening ses. 
sion in the Haddon Hall Hotel, At. 
lantic City, Sept. 13. Dr. Lowry is the 
first physicist engaged in light-source 
research to be chosen to receive the 
Society’s Medal. 

Advanced to a newly created execy. 
tive position at Automatic Electric 
Co., Chicago, Dr. Daniel E. Clark js 





DR. DANIEL E. CLARK 


now serving as chief electronics engi- 
neer. Previously Dr. Clark was te- 
search engineer in charge of tran- 
sistor development. A graduate of 
Northwestern University, Dr. Clark 
received a Bachelor of Science Degree 
in mechanical engineering in 1929, a 
Bachelor of Science Degree in elec- 
trical engineering in 1930, and a 
Ph.D. in Physics in 1935. 

Before joining Automatic Electric 
Co., Dr. Clark was employed by 
R. W. Hunt & Co., Armour Research 
Foundation, and the Shakeproof Divi- 
sion of Illinois Tool Works. For the 
past two years, Dr. Clark has de- 
voted his time to the manufacture, 
evaluation, and application of  trar- 
sistors. 


Hermann A. Bottenhorn, chief ¢1- 
gineer of the Rolling Mill Division of 
Hydropress, Inc., New York, has been 
elected vice president in charge of the 
Division. 


Conoflow Corp., Philadelphia, Pa., 
has placed E. K. Graham, Jr., former 
chief engineer, in charge of new de- 
partment handling specialized engi- 
neering problems in the sale and 
application of the company’s equip- 
ment. Mr. Graham holds the title of 
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S Srevinliite w MOVING AIR 


Z 
4 x< om A Co -_ 4 ot ntl se hs o 
.  - go =e 
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Every day, engineers face new problems in moving air. 
fv ¢ OD Sometimes air movement is an end in itself—as in ventilating, 
heating, or cooling equipment. Sometimes air movement is 
needed to cool the device itself. In any case the air has to 
move in certain ways . . . under certain conditions. 


You want your provision for moving air to work smoothly, 
efficiently. You want its power source to work quietly, faith- 
wf a’ fully—with little or no attention. And you want economy— 
Ye perhaps in space, certainly in cost. In your solution of this 
a f ¥ many-sided problem, Fasco can help. 

f " Illustrated are three Fasco shaded pole units, typical of a 
YY broad range of motors and motor-blowers which are at their 
WY best in fan-duty applications. 

‘ " The variety of Fasco Motors (2-pole, 4-pole, and 6-pole— 

’ ‘ ue from 1/500 to 1/8 hp) and Blowers (from 15 to 275 cfm) is 
important to you. It can give you added freedom in your de- 
sign, by offering motors and blowers that will fit into close 
quarters or operate under difficult conditions. Or it may 


provide the advantages of a custom-built motor at a mass- 
production price. 





And most important is the engineering service that goes 
with it. If shaded pole motors will do your job—and they're 
proving themselves every day in new applications—Fasco 
engineers will make sure you get just what you want. 


To get them started, all you have to do is write a letter. 





Fasco Model 6R 


(1/225 to 1/50 hp) internally cooled 
—a useful power source where am- 
bient temperatures are unfavorable. 





Fasco Model 50755 


(144 cfm) a sturdy motor-blower 
unit, operates quietly at low 
4-pole speed. 






Fasco Model 3A3 

(1/30 to 1/15 hp) the 
“Space-Saver’—a quiet, 
6-pole motor, only 3 5/16” 
long. 


INDUSTRIES, INC 


ROCHESTER 2, NEW YORK 
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Small motors and blowers for industry 
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| manager of technical services, A grad. 

| uate of Drexel Institute of Technol. 

3 | ogy, Mr. Graham has wide experience 

7 Wy n a | in the field of automatic controls and 

: | has been associated with Conoflow 
3 i for more than ten years, 





Whirlpool Corp., St. Joseph, Mich, 
has appointed J. Paul Jones director 
of engineering research and develop. 
ment. For the last seven years, Mr. 
Jones has served in a similar capacity 


oe 
THERMAL 


Cc Bg +f TIME DELAY 


THERMAL RELAY 7 ; ss . : 
Senet with the Bendix Home Appliance 


cited 
TYPE RO-120 


HEATER 28BV 
SET FOR 1005S 


CONTACTS NO 


2-V CONTROLS t 


“oe *8 





... with performance 


Bele 
RELAYS 


@ Miniature and Octal 
Sizes 

@ Hermetically Sealed in 
Metal Shell 

@ Adjustable and Non- 
Adjustable 

@ Heater Voltages up to 
230 Volts 

@ Fully Temperature Com- 
pensated 

© Suitable for Military 
and Industrial Use 

@ Unequalled for Rugged- 

ness and Precision 


Greatly expanded production fa- “3 
cilities assure prompt deliveries. + 








U. S. and Foreign Patents Pending 
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Write for bulletin and help with your particular problems. 
8 Holl d Pl 
G-V CONTROLS INC. ¢... Orne New | 


features never before 
possible 





















More and more engi- 
neers are finding other 
uses for these precise 
and rugged units—jobs 
which thermal relays of 
the usual bi-metal de- 
sign often cannotdo... 
such as: 


@ TUBE HEATER VOLTAGE REGULATION 
@ POWER SUPPLY OVERLOAD PROTEC- 


TION 


@ OVER- OR UNDER-VOLTAGE ALARM 


OR CUT-OFF 


@ LOW OR HIGH FREQUENCY CUT-OFF 


Only G-V offers complete 
Cm Uma) See 
engineering cooperation on 


THERMAL TIME DELAY RELAYS. 


ast Orange, New Jersey 





J. PAUL JONES 


Division of AVCO Manufacturing 
Corp., South Bend, Ind. Previous to 
that, he spent ten years with Inter. 
national Detrola Corp., serving as 
chief production engineer of their 
Universal Cooler Div., Marion, Ohio. 


Sage Equipment Co., Buffalo, N. Y, 
has appointed Morell C. Smith to its 
engineering staff. Mr. Smith, a gradu. 
ate of Carnegie Institute of Technol- 
ogy, was formerly associated with 
Sylvania Electric Products, Inc., Buf- 
falo, N. Y., as a senior industrial en- 
gineer. Previous to this, he served as 
a project engineer for the H. L. Yoh 
Co., Philadelphia, on special engineer- 
ing and production assignments. 


William L. Dunn, president, Mag- 
necord, Inc., Chicago, has been made 
a Fellow of the Institute of Radio 
Engineers. He was honored for “his 
contribution in the development ot 
radio receivers.” 


Semon H. Stupakoff, formerly presi- 
dent of Stupakoff Ceramic and Manv- 
facturing Co., Latrobe, Pa., has been 
elected vice president of the Car 
borundum Co., Niagara Falls, N. Y. 
The Stupakoff Ceramic and Manufac- 
turing Co., which manufactures ct 
ramic and other components used it 
electrical equipment, was acquired by 
Carborundum in early 1954 and was 
recently made a division of that com 
pany. As a vice president of the parent 
company, Mr. Stupakoff will continue 
to direct the activities of the Division. 
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WA N ¢ E D ... CUSTOMERS FOR KEEPS 


) are regular customer you will be at all 
times an integral part of Newport Steel's 
operation, with first claim upon the output of 
these modern facilities, and with a guarantee 
of prompt delivery. From steelmaking fur- 
naces to final rolling, Newport fosters your 
order just the way you would, meeting all re- 
quirements for quality and delivery. Greatly 
improved facilities, a strict policy of first 
obligation to regular customers, and conven- 
ient location in the nation’s fastest growing 
industrial area, make Newport a reliable 
source for exceptional steel. Let us demon- 


strate how well we can produce for you! 





PRODUCTS OF NEWPORT STEEL 


Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 

Galvanized Sheets \ 
Galvannealed Sheets 

Colorbond Sheets 

Hot-Rolled Pickled Sheets 
Electrical Sheets 

Alloy Sheets and Plates 

Roofing and Siding 


ECONOMICAL WATERAIL DELIVERY 





Eave Trough and Conductor Pipe 





Culverts 
CORPORATION 


NEWPORT, KENTUCKY 











Nerve ends for sky giants! 


: 2 
Rotors of these super-sensitive synchro 
torque transmitters duplicate or interpret 
the rotation or position of other rotors in 1 


remotely placed counterparts. In this 
way they give accurate, visual informa- 
tion on the action or angle of control 
surfaces, gear, fuel flow, auxiliaries, etc. 





OSTER lightweight Synchro 


They are widely used in closed loop con- Transmitters, type 2G Accu- 
trol systems where they demonstrate the mas to .25 a angular 

cm re eee eS . : definition. as many ap- 
precision quality of ( ster A\ ionic Products. clications in the avionics in- 

They conform to military specifications dustry, where angular or lin- 
for altitude, high and low temperature, ee 
o” . . * 4° . : e accurately interpreted. 
life, shock, vibration, humidity and fungi- ' 


cidal treatment. Other OSTER Avionic 
. : : Products include: 
You can depend on Oster quality in boas ' 

: ‘ ; = @ Special motors: Servos, 
rotating components forautomaticcontrol. Drive Motors, Blowers 
and Fans for use with 
D-C and A-C supply 
voltages incommon usage 
on aircraft and ground 
equipment. 


Insure dependability. . . specify 


— @ Synchro Generators, 
=== JOHN OSTE _— Control sia 7 ama 
MANUFACTURING COMPANY Transmitters, Differen- 
tials, Receivers, Resolvers 

AVIONIC DIVISION and Two-Speed Synchros. 
RACINE, WISCONSIN @ Tachometer Generators 





and Reference Generators. 


Aircraft Actuators, b« 
Mail this coupon for your copy of our illustrated ° “ z re 1 . ae s, both 
pamphlet No. 974 on Oster Avionic Products. oe Cee 


ae ee ee ae eT ED LS SE ES SS SS Se 


JOHN OSTER MANUFACTURING CO. AVIONICS DIVISION 
= Dept. 447, Racine, Wisconsin, U.S.A. 


Please send, postpaid, your catalog of OSTER Avionic 





Products. 

. Name_____ panies’ 
Company_ — 
I Address__ i. ae ~—_ wee 
! 1 

, NI nae sie actin wei OI ncn Bs 


| 


Company 
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Condenser Products Co., Chicago 
a division of New Haven Clock & 
Watch Co., has expanded its produc. 
tion facilities by taking over 150,000 
sq ft of space in the parent company’s 
New Haven, Conn., plant. The com. 
pany, which manufactures compo- 
nents for electronic and electrical 
equipment, became a division of New 
Haven Clock in 1952. 

The bulk of the production of the 
division’s line of capacitors and high. 
voltage power supplies has beep 
transferred to New Haven. along 
with the main sales and purchasing 
offices. Production of the company’s 
line of pulse forming networks, as 
well as all special work, will continue 
to be carried on in the Chicago plant 
at 7517 North Clark St. The research 
and engineering department also wil] 
remain in Chicago. 


Change of address: Grieve-Hendry 
Co., Inc., manufacturers of laboratory 
and industrial ovens, are moving their 
factory to larger quarters at 1401-17 
W. Carroll Ave., Chicago 7, TIl. 


Completion of an expansion pro- 
gram which will increase by nearly 40 
per cent its productive capacity for 
stainless steel tubular products has 
been announced by the Tubular Prod- 
ucts Div., The Babcock & Wilcox Co., 
Beaver Falls, Pa. 


Marking its fifth expansion in less 
than four years, Potter & Brumfield, 
manufacturer of relays and electrical 
controls, is constructing a new 20,000 
sq-ft all-aluminum building at its 
main plant, Princeton, Ind. Construc- 
tion is expected to be completed 
about Sept. 1. 

The building is of modular or 
“building-block” design, fitting the 
company’s future expansion _ plans. 
Windowless, the structure will be 
completely insulated and cooled by 
fans completely changing the air 1 
times every hour. Heating will be 
accomplished with a  Thermobloc 
ductless system. 


A nationwide contest for new ap- 
plications of selenium diodes is being 
sponsored by International Rectifier 
Corp., El Segundo, Calif. Contestant 
submitting the most useful and prac- 
tical new application will be awarded 
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formance 
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for t p mr. 


NOTHELFER 
TRANSFORMERS 


All coils vacuum pressure 
impregnated. 

































All connections over 5 
Amperes silver soldered. 


Grain Oriented Steel in 
sizes above 1 KVA, and 
conservative copper as- 
sures high efficiency and 
low losses. 


All units individually 
tested to assure quality 
performance. 


Only the highest quality 
materials used. 


We sincerely believe NWL 
Transformers are superior, 
and we have built our 
business on this policy. 


TRANSFORMERS FOR: 





Heating, Testing, Pow- 
er, Electronic, Electric 
Furnace, Special Weld- 
ing, Phase Changing, 









Precipitation, Control- 







SEND FOR 8 PAGE BULLETIN 
No Charge At Any Time For 
Design Service 


ling, Research, Light- 
ing, Industrial, Meas- 
uring, Signaling, High 
and Low Voltage. 


WINDING LABORATORIES 


11 ALBEMARLE AVE. TRENTON, NEW JERSEY 


~ 
iE \) MEMBER 





ESTABLISHED 1920 









Manufacturers of Electrical Transformers— 
Testing Equipment 
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RELAYS 


Custom-engineered 


to YOUR Specs 


eT tire t 
pet 

* Class 33 — Midget, 
.Sub-miniature — 
* D.C. Also available 7 
jin special low ca- ~ 
, pacitance model. 






* st 
* 


> Class 11—Versa- 

tile D.C. Latch- 
,ing Type also 
available. 


~ 






4 Class 22—Versatile 
A.C. or D.C. Wide "7A 
selection of varia- ~— or 

Z tions. 

PRS 7 


Engineered and manufactured to 
highest standards of reliability. 
Available with resistance to 
shock, vibration and temperature 
change to meet military specs. 


Lt. 


Special variations engineered to 
meet exacting service and applica- 
tion requirements. 

Whatever your service, just tell 
us what you need. 


Send for Catalog describing Class 33, 
Class 11 and Class 22 Relays for A.C. or 
D.C., open, plug-in, dustproof, hermeti- 
cally sealed and many special models. 


MAGNECRAFT ELECTRIC CO. 


1446 W. VonBuren St., Chicago 7, Ill. 












a Ford V-8 Tudor Mainliner sedan. 
In addition, 50 secondary prizes total- 
ing $1500 will be awarded. Deadline 
for all entries is Jan. 1, 1955. 

Dr. Lee deForrest, United Engi- 
neering Laboratories, Los Angeles, 
will act as a consultant in the final 
selection of the winning entry, along 
with contest judges, J. T. Cataldo and 
F. W. Parrish, of International Recti- 
fier Corp. 

Complete contest details and entry 
blanks may be obtained from the 
company, which is located at 1521 
East Grade Ave., El Segundo, Calif. 


The General Electric Co. will begin 
construction this year of a new $5,- 
000,000 plant at Shelbyville, Ind., to 
manufacture industrial furnaces, in- 
duction heating equipment, and heat- 
ing devices. When completed in 1955, 
the new plant will accommodate man- 
ufacturing operations now located at 
Schenectady and Pittsfield, Mass. 
Actual production is scheduled to get 
under way sometime in 1956, with 
employment eventually reaching 800. 
The plant will contain nearly 250,000 
sq ft of space. 

Upon its completion, the company’s 
Industrial Heating Department will 
establish its headquarters at the plant. 
The Industrial Heating Department is 
part of GE’s Measurements and In- 
dustrial Products Division. 


A new division to produce relays, 
circuit breakers, and hermetically 
sealed electrical controls, has been 
formed by Williams Manufacturing 
Co., Chicago, and will be known as 
The Sealectric Division. Ford Sebas- 
tian, formerly executive vice president 
of Electro-Snap Switch and Mfg. Co., 
also of Chicago has been elected vice 
president and general manager of the 
new division. 


Organized to manufacture plug-in 
electronic circuits, electronic counters 
and similar products, the Eeco Produc- 
tion Co. has been created as a wholly 
owned subsidiary of the Electronic 
Engineering Company of California, 
Los Angeles. Operations of the new 
corporation will officially begin on 


July 1. 


Under an agreement reached by 
Westinghouse Electric Corp. and 
Baldwin-Lima-Hamilton Corp., the 
latter company has arranged to re- 
acquire 515,000 shares of its own 
common stock by purchase 
Westinghouse for $4,635,000. 

The action was agreed upon by the 
two companies after Westinghouse 
had decided to withdraw from the 
manufacture of heavy electrical equip- 
ment for railroads, so that it can pro- 


from 













Please show this to 
a highly capable 
Product-Design 
Chief Engineer 


who is ready for his 


lifetime opportunity 





We are enlarging our line, 
and need a Chief Engineer who 
is competent to head up three 
important departments: Gen- 
eral Engineering, New Product 
Development, Testing Labor- 
atory. 





He must be a mechanical en- 
gineer with experience in elec- 
trical and metallurgical design 
problems, preferably of prod- 
ucts such as electrical conductor 
fittings, which is one of our 
lines. 
































Experience in testing me- 
chanical and electrical devices 
will be valuable, as one of his 
first duties will be supervising 
the equipment of a new labora- 
tory being built for testing con- 
ductor fittings and other elec- 
trical equipment. 


This opportunity is excep- 
tional, for a man who can meas- 
ure up to its requirements. 
Authority will be commensurate 
with responsibility. As Chief 
Engineer he will be a member 
of our top-management team, 
and as such will be compensated 
by a combination of base salary 
and executive bonus. 


If you know someone who 
measures up to this opportun- 
ity, please have him write us 
giving complete information in- 
cluding age, education, and full 
details of experience. All replies 
will be held in strictest confi- 
dence. If qualified, a personal 
interview will be arranged 
either in the applicant’s city or 
at our plant. Our employees 
know of this advertisement. 





Box 74 


Electrical Manufacturing 
1250 Sixth Ave., New York 20, N. Y. 
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Save Time Save Materials 
Save Money! — 





Examine the designs of all your products and 
machines. No doubt you can use retaining rings 
on axles and in housings—not only to save as- 
sembly time, but to save weight, parts and space. 

The use of these inexpensive yet efficient arti- 
ficial shoulders 1s already widespread, and is in- 
creasing daily. 

There are literally thousands of places in which 
redesigning for retaining rings can increase your 
profits and improve your products — uses ranging 


from heavy duty engines and drill presses to 
toys, gadgets and small parts of innumerable 
articles. 

It's wasteful to cut down shafts to make shoul- 
ders. Redesign to groove smaller shafts and hous- 
ings and use these high grade steel rings. 

Let our engineers consult with you. Send for 
folders. 

Don't pass up this opportunity to increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ¢ MILWAUKEE 2, WISCONSIN 


OU 
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You're never at a loss for the right type 
of switch when you design with Centralab 


Better product performance? You bet! There 
are plenty of good reasons for the popularity 
of either Steatite or Phenolic insulation: 

@ Steatite insulation is Centralab’s best — 
always supplied in JAN L-5 grade. Ex- 
tremely low loss at high frequency (1MC 
— .007). Dow-Corning (200) treated to 
eliminate surface moisture. 100% quality- 
controlled by CRL from basic powders to 


finished section. 


@ Phenolic insulation—only high grades used. 
NEMA grade XXXP. MIL grade P3115B. 

@ Available in standard (17%” dia.) or minia- 
ture size (1'1,”). Sub-miniature (1'%"). 

@ Standard or special switching combinations 
— 2 to 12 positions to 6 poles per section. 

@ Single or multiple sections. Also dual con- 


centric miniature types. 


@ Indexing: 30° or 60° (standard or minia- 


ture); 90° (standard only). 
@ Shorting or non-shorting types. 


@ All hardware heavily cadmium-plated. Clips 
and contacts silver-plated spring brass. 
Solid silver alloy contacts available. 


“3 
*. Centralab’s staff of switch 
\3 experts are the industry's 
most qualified ‘‘answermen” 


® Centralab switches have been called the 
prototype of all selector switches in use 
today. 


® Centralab has complete facilities for the 
design and volume production of custom 
switches. 


® Widest variety of standard switches 
available from any manufacturer. 


You name the switch . . . Centralab 
will deliver! 






VARIABLE 
RESISTORS 






Standard items are 
available at your 
local (CRL) distrib- 
utor — see Catalog 


29. 


svi 


h ts for id a 
ght spots for idea men! 
. a ome, egg 


A Division of Globe-Union Inc. 
949G E. Keefe Avenve * Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 
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Ceramic 


ERAMIC 
CAPACITORS : 


INTE 
ELECTRONIC CiRGUITS INSULATORS 


Industry’s greatest source of standard and special 


electronic components. 


vide needed space for the Manufacty 

of basic apparatus lines without <a 
sive additional construction being 2 
quired at its East Pittsburgh, Pa 
plant. 2 

Westinghouse, however, wil] con. 
tinue to manufacture streetcar. trolley 
coach and rapid transit equipment, a 
well as commuter train equipment fo, 
railroads. Discontinued will be the 
manufacture of electric and mine logo. 
motives, and equipment for diese] 
electric locomotives. 

According to a statement by Bald. 
win-Lima-Hamilton, its needs for 
heavy electrical equipment for trans. 
portation will be supplied by General 
Electric. ; 


W. M. Kohring has established the 
Wilright Products, Inc., 3835 West 
150th St., Cleveland, Ohio, to many. 
facture precision metallic film resis. 
ors for industrial control equipment, 
color television, and other applica- 
tions. Mr. Kohring formerly owned 
Wilkor Products, Inc., which he sold 
to Aerovox Corp. in 1951. 


To meet growing demands fo; 
springs and other wire products, The 
Reliable Spring & Wire Forms Co, 
Cleveland, Ohio, has made its seventh 
expansion move since the end of 
World War II by increasing its facil. 
ties at 3167 Fulton Rd., in that city, 
In addition, specially designed equip. 
ment and new manufacturing and 
heat-treating facilities have been add- 
ed, and the company’s executive staf 
regrouped, with A. G. Polenschat be- 
coming vice president for manufac. 
turing. 


Ground has _ been broken at 
Waynesboro, Va., for a new General 
Electric plant that will manufacture 
electronic controls for industrial and 
aviation use. Expected to be in full 
operation some time next year, the 
new factory is being built in anticipa- 
tion of heavy demands for electronic 
drives, adjustable speed drafts, speed 
regulators, and similar devices. Facil 
ities on the 70-acre site will include 
a large manufacturing area, labor 
tory, offices and other facilities. 


Increased demand for industrial 
cathode-rate tubes and_ multiplier 
phototubes has required the estab- 
lishment of two new sales offices of 
the Technical Sales Department, 
Allen B. DuMont Laboratories, Inc. 
One office will be located at DuMonts 
cathode-ray tube plant at 750 Bloom- 
field Ave., Clifton, N. J. Heading tt 
up will be Daniel Echo. 

The other office will be located at 
DuMont’s tube manufacturing facil- 
ities, 2 Main Ave., Passaic, N. J. 
with Robert H. Dolbear in charge. 


ELECTRICAL MANUFACTURING 






































for 
of 
tre 


















Electrical Properties of Single-Ply Glass Fabrics 
Coated with Du Pont TEFLON” Tetrafluoroethylene Resin 


PRODUCT 3 MIL 5 Mit 6 MiL 8 MIL 10 MIL 
QUALITY CODE 403-108 405-112 406A-116 408-128 410-128 


Surface arc resistance, SCCeeeeceeeseees 







METHOD OF TEST 





Dielectric strength, 4'" electrode, V/M., AVQse sees >750 
Dielectric constant 60 cycles... seeeedeseeeeeee 1.8 
1,000,000 cycles.......es00. 1.7 

Power factor, 60 cycles....+eeeeeeee ec ceccccne 0025 

1,000,000 cycles ........ Keseees -0009 






Volume resistivity, ohm-cm., room conditions: 1019 


BOD Geroecoeeveeeeveceesosces 


0-257 
0-257 











Insulation resistance, ohms 
ites, at OOTG GAL, 35°C). cocnccce. cveces 108 



















D-257 (Fig. 2) 


These properties — plus toughness — make possible 
slot liners extremely resistant to abrasion and cut-through 


Glass fabric reinforcement com- loading and morecomplete filling of theslot cell space. 
bined with the tough properties 
of ‘“Teflon,” gives you structures 
that have excellent physical 
strength and extreme abrasion 
resistance. 


Corrosion resistant ‘“Teflon” coated glass fabrics, 
tapes and laminates provide insulation in excess of 
Class H requirements—may be used continuously 
at 250° C. to 270° C. or for short periods at some- 
what higher temperatures. In the electrical field, you 

Slot liners of ““Teflon’’ coated can use fabrics coated with ‘‘Teflon” for motor and 
glass fabrics can be made from _ generator insulation; in transformers and coils; as 
single ply and laminated mate- cable wrapping; in electric panel boards, and as a 
rials by cold forming. In the proper construction, _ base for printed circuits. 
formed slot liners have the much desired “‘snap back”’ 
of fish paper liners. Cold flow and cut-through 
troubles are minimized—and the slot liners do not 
lose their good dielectric strength at the crease. 
Moreover, they are slippery, which results in easy 





For suggestions on how your product may benefit 
from “Teflon” coated glass fabrics, send the coupon 
below for your freecopy of Du Pont’s 
technical bulletin. 





Glass Fabrics Coated with E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, Newburgh, N. Y. 
DU PONT Gentlemen: 


I am interested in receiving your technical bulletin and other 
ae i Ps information on ‘““Tefion’”’ coated glass fabrics. The application(s) 


I am considering are 





tetrafluoroethylene resin 


Product of Fabrics Division 


Name___ Ss 


Firm 


Address 


®£6. us. pat. OFF 


ce ee ee 
BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY City tate 
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TIMKEN’ bearings on big M-G sets 
reduce maintenance cost, save power 


HESE nine new motor-gener- 

ator sets supply d-c power to 
a big electrolytic tin-plating line at 
Kaiser Steel Corporation’s plant in 
Fontana, California. 


These big units must run con- 


load—they ROLL it. Their incred- 
ibly smooth surface finish and true 
rolling motion reduce friction and 
power loss to a minimum. 

Because of the tapered design of 
Timken bearings, they take radial 


make our own, the only U. §, peg,. 
ing company that does. 


Timken bearings are a sure Sign 
of quality on any machine you buy 
or build. Always look for the trade. 
mark “Timken” on the bearings, 
















tinuously. Therefore the builder, and thrust loads inany combination. The Timken Roller Bearing Com. E. ¢ 
Columbia Electric Manufacturing _—‘Result: shaft end play is eliminated. pany, Canton 6, Ohio. Canadian Tho 
Company, mounts the shafts on No extra thrust devices are needed. plant: St. Thomas, Ontario. Cabje GEN 
Timken® tapered roller bearings. Timken bearings on M-G sets _ address: “TIMROSCO”. o 
This cuts maintenance cost way __ like these normally last as long as heat 
down and saves power, because the machines themselves. To get seo Se This symbol on a product mean sup] 
Timken bearings don’t slide the _ the best bearing steel available, we its bearings are the bes, esse 
The 
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How COLUMBIA ELECTRIC MANUFACTURING br. 

COMPANY mounts the shafts of its motor- | lest 

generator sets on Timken bearings to § low 

meet the continuous service require. ) \ 
ments. : regr 
ae : hors 
: ; ila greé 
ca ee 
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ter 
Every one of the over one shie 
billion Timken bearing ( 
rollers produced every to 1 
year is inspected with lent 
powerful magnifying 

glasses to detect surface bea 
lew dhe Yankon Com 7 
pany insures iow high TAPERED ROLLER BEARINGS i 

uality. 2 
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ing 
NOT JUST A BALL ~~ NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL — AND THRUST LOADS OR ANY COMBINATION locl 
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Abstract and Comment 





Requirements of Greases for Electric 


Motor Ball Bearings 


E. G. Jackson and E. R. Booser 


Thomson Laboratory 
GENERAL ELectric Co. 


A PRIMARY REQUIREMENT of a ball 
bearing grease in a motor is that it 
supply the very small amount of oil 
essential to keep the bearing operating. 
The actual quantity of lubricant sup- 
ply necessary increases with bearing 
size, speed, load and operating tem- 
perature, and with decreasing oil vis- 
cosity in the grease. An oil feed of less 
than one-thousandth of a drop per 
hour is indicated for various ball bear- 
ings in the 15 to 50 mm bore size run- 
ning at 3600 rpm with a 300 SUS vis- 
sity oil. This extremely low oil re- 
quirement of ball bearings emphasizes 
the need for a slow-bleeding grease 
with good oxidation stability for long 
life. 

Currently, the best greases for 
motors have initial bleeding rates in 
cone bleeding tests of about 0.2 per 
cent per hr. at 212 F. The final bleed- 
ing rate will depend on the viscosity 
of the oil and the temperature of 
operation. Generally, the higher the 
oil viscosity, the lower will be the 
minimum rate required. A maximum 
total bleeding of 10 per cent in the 
first 500 hrs. at 212 F has been found 
with most of the better motor greases. 

The evaporation rate should be as 
low as possible so that losses of oil 
are minimized. An evaporation loss of 
less than 2 per cent by weight in 500 
hr. at 212 F in a static bleeding cone 
test seems desirable as a measure of 
low grease volatility. 

Most motors with open bearings in 
regreasable housings, from fractional 
horsepower to large motors, use a 
grease of worked penetration 265 to 
295. Somewhat stiffer greases in the 
range of about 230 to 280 seem bet- 
ter for double-sealed and 
shielded bearings. 

Greases for motors must be able 
to resist churning, particularly preva- 
lent in large bearings and in sealed 

arings as well as _ over-lubricated 
open bearings. This churning factor 
has been checked by measuring the 
degree of softening of greases when 
subjected to the shearing and churn- 
ing of a rotating ball bearing with its 
lock nut and lock washer in an over- 
packed housing. Such “whip tests” 


double- 
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show that the greases that perform 
best in one type of bearing are not 
best in the other. Greases which per- 
form best in double-sealed and dou- 
ble-shielded bearings soften very little 
in the whip test, usually showing a 
final micropenetration below 150. 
These greases must quickly channel to 
avoid the churning action of the rotat- 
ing ball complement with which they 
are held in such close proximity by 
the seals or shields of the bearing. 
More feedability is required for 
good operation in the larger grease 
reservoir of an open bearing housing. 
With proper packing of a housing 
about two-thirds full, excellent life has 
been obtained from greases that whip 
badly when over-packed. A limiting 
micropenetration of 250 in the whip 
test for open bearing greases will cover 
products with satisfactory feedability 
while largely eliminating the need for 
precautions against over-greasing. 
Field examinations of hundreds of 
bearings indicate that no extreme pres- 
sure or lubricity additives appear nec- 
essary in grease. This is somewhat sur- 
prising since the Hertz stresses in the 
rolling contact areas between balls and 
races range up to several hundred 
thousand psi at even moderate loads. 
A hydrodynamic effect or the many- 
thousand fold increase in the viscosity 
of the oil at the high contact pressure 
in a ball bearing may account for the 
lack of dependence on lubricity. Good 
operation is obtained as long as the 
surface roughness of the bearing is 
covered by a film of oil. Sufficient load 
capacity is available with oils down to 
viscosities of about 30 SUS. 
Nevertheless, some minimum lubri- 
cating quality in the oil is necessary. 
Ordinary silicone greases with their 
poor steel-on-steel lubricating prop- 
erties, for instance, give erratic opera- 
tion in heavily loaded bearings or 
when the speed factor (bore in mm 
multiplied by the shaft speed in rpm) 
exceeds about 150,000 to 200,000. 


Bearing Protection 

Another function of grease is that 
of shielding the bearing from dust, dirt 
and moisture. Grease when used prop- 
erly helps to relieve design problems 
by providing effective seals. 

Grease protects bearings from mois- 
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APPLIANCES 
BY Admiral 


“PACKAGED 
WIRING” 


Bm NL 





The Admiral slogan: “Your Home 
Deserves the Best—that’s Always 
Admiral!” is one reason why Riverside 
wiring harnesses are components of 
Admiral home appliances. 

In addition to uniform high quality, 
this neat “packaged wiring” is engi- 
neered for fast, accurate, easy installa- 
tion. Simpler production planning, 
lower costs, better inventory control, 
and avoiding upkeep of specialized 
product wiring facilities and personnel 
are other advantages. 

We design and manufacture har- 
nesses in any wiring arrangement, con- 
trol accessories ‘kde or special 
parts attached as required. Prompt 
delivery to your schedule. Send details 
of your problem for ae assist- 
ance, production recommendations, 
and a firm quotation. No obligation. 












Vanufacturing 


AND ELECTRICAL SUPPLY COMPANY 
Dearborn, Mich. « Phone Tiffany 6-6800 
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ture in more than one way. It can act 


PB TRAE lag red a AAAI i) s WAY) as a simple physical barrier, the prin. 


ciple mechanism of water-insoluble 


| soap greases, or it can absorb small 
| amounts of water and so keep it from 
| ° ° 
| rusting the bearing, as sodium-base 
| soaps can do. Beyond that limit the 





sodium soap may offer protection by 

: dissolving in the water and acting « 
"4" ere =, aking as 
ih CELL | a rust inhibitor. While non-water. 


soluble soaps may lack this mechan. 
ism, they appear to provide good pro- 
tection if they are applied so ag to 
cover completely all metal parts since 
they will resist water washing, 

Both types of greases will serye 
efficiently to bar foreign matter from 
the bearing when used in a simple 
housing. No labyrinth is an effective 
er x Yor Sot Z | dust barrier unless it is filled with 


grease. 
a 
“ 
. 


‘al: Radio Cores Concentri 
Materia MC 015 Maximum at Vs 
Test Frequency: F ; d of core 

7V2% 007 Maximum at en 
Q Tolerance: = 2/o 7 


m Tolerance: 2%o 





Low Torque Requirements 


Both the power loss during normal 
running, and the starting torque te. 
quired at low temperature are gen- 
erally of interest in grease selection, 
The power lost in bearings is of the 
order of 1 per cent for 5-hp motors, 
is a higher percentage for smaller 
| motors, and a smaller proportion jn 
large units. The increased friction 
| shows up in higher bearing tempera. 
| ture with correspondingly — shorter 
grease life and _ possibly excessive 
bleeding. High-torque greases also 
often give trouble with noisy operation 
and _ vibration. 

Electric motors should be able to 
| operate at temperatures down to —25 

EE5103 F to be satisfactory for general use 

EE5102 ail | throughout the United States. The 
ability of a grease to provide this low 
ail temperature operation can be readily 
—— tested bv checking the torque of a 
greased bearing in the laboratory. A 
| value of 1000 gm-cm in a No. 204 
bearing at 1 rpm has been found to 
be the limiting torque for operation 


Core: 
‘ of Screw and | 
city ' from end of core 


Per 











Engineered ENGINEERED ECONOMY IRON CORES... of medium size motors and this torque 
Economy means: AT MONEY SAVING VOLUME PRICES... | corresponds to an oil viscosity of 
oeneiineseueeeemenc: ARE NOW AVAILABLE FROM STOCK. Two —|_- 300,000 SUS in many greases. 

© HIGHEST QUALITY years of research and planning have produced joa 

MATERIALS the first concrete approach toward mass pro- | Chemical Stability 

© UNIFORM HIGH duction in the iron core field. The EE cores illus- Motor greases must have chemical 
QUALITY trated are based on the most commonly used stability. Essentially this means resist- 
@ LOWEST Cost electrical and mechanical standard specifica- ance to oxidation. Oxidation of the 


soap can break down the structure of 
the grease and permit excessive bleed- 


tions, therefore design engineers may adapt 


© STANDARDIZATION them easily to a wide variety of uses. 





DELIVERY FROM STOCK: Literature is available upon request . . . please ing. Oxidation of the oil results in its 
We maintain an inventory of EE write for our EE specification sheets. thickening and eventual solidification. 
Se ee eee There is as yet no good short-time 
tory turnover, cutting your invest- If your needs are not covered in the above criterion for oxidation stability in mo- 
Se ee group, ask about our “Custom Engineered tors. The standard Norma-Hoffman 
inventory ‘‘outs."’ Cores’’, made to your exact specifications. test is recognized to be an index more 
of storage life than of operational life. 
e A dynamic grease oxidation tester has 
tr id | recently been developed in which [ 
| a grease-packed ball bearing is mag- ' 
| netically rotated in a bomb. Data may L 
9540 Tulley Avenue Oak Lawn, Illinois | be accumulated in a short time be- 


270 ELECTRICAL MANUFACTURING 









_ a ie eas 
ery 
i a i i es Sci i 


WORLD’S LARGEST SELECTION 


a 


40 YEARS’ LEADERSHIP 


Yes, for 40 years GITS has been 
setting the standard for industry 

. solving tough lubricating 
problems. . . earning the confi- 
dence of manufacturers . . . it’s 
the reason people say, ‘‘Call 
GITS first’’. 


Yes, only GITS can offer you 
such a wide range of standard 
stock sizes. From just one source 
you can get all lubrication de- 
vices in any design for any 
purpose. 








+ 
lL Write today for Free Catalog No. 60A. Use it as your handy reference for lubricating devices. 


JULY 


[00K TO THE LEADER... 
“OR LUBRICATING DEVICES 
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LOW COST 


Yes, GITS oil cups can do a com- 
plete lubricating job for you... 
prolonging bearing life, reducing 
maintenance costs, cutting 
down-time, boosting production 

. and GITS oil cups cost so 
little. 








CONSISTENT TOP QUALITY 


Yes, GITS is known for uniform 
quality in design, materials and 
machining . . . this means con- 
stant, dependable performance 
for you. Inferior products can 
cost you time and money. De- 
mand the best .. . get GITS. 





Oil Hole Covers * Oil Cups * Grease Cups * Bottle Oilers * Gauges * Gravity-Feed * Wick-Feed 
Constant Level ¢ Vibrating Rod Styles * Threaded or Drive-Type * Elbow or Straight 


BROS. MFG. Co. 


ITS 


» 1954 


1840 S. Kilbourn Ave. 


Chicago 23, Ill. 
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TO YOUR ACCEPTANCE... 


SS REE Rae Oe 


STANDARD 
CONTROL 
KNOBS 





NOW COST 20% LESS 


Because so many of you are using Raytheon Standard Control 
Knobs on your equipment, we have been able to cut the unit cost 
by 20% or more — and are passing this saving right on to you. 

Such a demand underlines the strong appeal of standard control 
knobs, worthy of the very finest electric and electronic equipment — 
without the heavy expense of custom designing and tooling. 

Now, with top value added to top quality, it will pay you more 
than ever to use Raytheon Standard Control Knobs. Write for com- 
plete information. Address Raytheon Manufacturing Company, 
Equipment Sales Division, Waltham 54, Mass., Dept. 6270— KEM. 


These injection molded knobs are available ae 
in an integrated family of 54 items — in a choice —= St. 
of six basic types and five widely-used sizes. Un- 
limited color variation is available to match, wt of 
blend or contrast with color styled equipment tOtent so tate 
— including knob parts assembled in many -_ 


different color combinations. Alas 

To meet rigid government standards, Ray- “ 
theon Standard Control Knobs are made of 
tough, durable ‘‘Tenite II’’ (cellulose acetate 
butyrate) with anodized aluminum inserts and 
dual setscrews. All types and sizes available with 
gleaming mirror finish... or with non-reflect- 
ing matte finish. 





a 













DRESS UP YOUR PRODUCT. 


STANDARD 
CONTROL 
KNOBS 
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cause bomb oxidation proceed 
more rapidly when the grea 
stirred. 

| Life meee “0 - ball bearin 
show a lack of correlatio 
individual factors. Low vole 
important and the generally levi 
volatility with increased oj] viscose 
would suggest the use of the most 
viscous oil possible while stil] havin, 
satisfactory low temperature Operation 
Good results have been obtained with 
soda, soda-calcium, lithium, and stron. 
tium soap greases. The poorest life 
was obtained with a grease giving 
fairly good bomb test results, 

Compatability between Greases jg 
another form of stability required of g 
grease for use in motors. Ideally, any 
good grease should form a Satisfactory 
mixture with any other since, in the 
field, a new grease may be put on top 
of a previously used grease. 

A proposed specification for greases 
for open ball bearings would haye g 
worked penetration of 265-293, oj 
viscosity of 500 SUS at 100 F may. 
bleeding rate 10 per cent in 500 hy 
at 212 F; evaporation 2 per cent may, 
Mean life at 212 F should be 10,009 
hr in a No. 306 bearing at 3600 rpm, 

In double-shielded and double. 
sealed bearings, a somewhat lower 
penetration (230-280) grease is gen. 
erally desirable along with better sta. 
bility under severe whipping condi- 
tions. The life of the better greases ip 
these enclosed bearings has been 
found lower than for suitable greases 
in open bearings set at 5000 hr. This 
may result partly from the severe te- 
quirements on physical stability which 
eliminates use of many greases with 
good chemical stability. The restricted 
reservoir of grease available for lubri- 
cation in the double-sealed type may 
also be at least partially responsible 
for the shorter life. 

No greases have yet been found 
which entirely meet the proposed per- 
formance requirements. Several 9 
nearly do that it seems a matter of a 
short time until some such outstanding 
products will be developed. The avail- 
abilitv of such greases would be most 
desirable. ooe 


S much 
Se Is being 


Abstracted from a _ paper presented 
before the National Lubricating Grease 
Institute, October 1953. 


Frigidaire Bullish About 
Appliance Sales Prospects 


THE MAJOR APPLIANCE BUSINESS Call 
well be 50 per cent greater in 1960 
than 1953, with national retail sales 
approaching $5 billion, R. H. Huston, 
assistant appliance sales manager for 
Frigidaire division of General Motors, 
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Whatever the job... PERMACEL LAPE 


if they looked behind the screen. . . 


saw the twelve to eighteen transformers and realized that Permacel 2 in 1 


Permacel’s complete line of 2 in 1 electrical 
usually in a set... 


Electrical Tapes are used on many tapes, self-sticking and heat curing, come in 
transformer coils like this. cloth, film, paper and laminated backings. 


PeeiiAcei Tares 


Many jobs can be done faster, better, easier with self-sticking tape... write Permacel Tape Corporation, New Brunswick, N. J. 
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USERS OF ELECTRICAL INSULATION PARTS: 


. . . When you need parts fab- 


ricated from any electrical 


insulating material 








— fabricated with pre- 
cislon accuracy 


..+0n moneysaving, high- 
speed, modern equipment 


. . . that make your insulation 
parts 








. . . to fit perfectly your elec- 


trical product and requirements 


FABRICATED ELECTRICAL INSULATION 
PARTS—ASK FOR LITERATURE TODAY 


INSULATIO ose 







MANUFACTURERS 


fo) 1 LoL TN io) Maree aes 


" "CHICAGO 6 


“CLEVELAND 14 DAYTON 2 MILWAUKEE 2 PITTSBURGH 22 
565 W. Washington Bivd. 1231 Superior Ave., W. E. 120 W. Second St. 312 E. Wisconsin Ave. 535 Smithfield Street 
Phone CEntral 6-7320 Phone SUperier 1-2310 Phone Michigan 1391 Phone DAly 8-5359 Phone GRont 1-7100 
a AUTHORIZED REPRESENTATIVES — 
"CHICAGO 6 ' DETROIT 2 “MINNEAPOLIS 3 PEORIA 
Complete-Reoding Elec. Co. inc. - Harry R. Brethes H. A. Helden, inc. W. ©. Johnsen ~ 
100 S. Jefferson St. ‘ 1S Lowrence Ave. 1208 Harmen Place 10) Heinz Court 
Phone CEntral 6-5390 Phone TOwnsend 8-2577 Phone Geneve 5353 Phone 27-7786 
*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 
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told a retail sales conference at Day 
ton recently. y 

Comparing 1960 with 1953, Huston 
predicted sales of refrigerators would 
be up about 34 per cent, food freezers 
55 per cent, electric ranges 49 per 
cent, automatic washers 22 Per cent, 
and clothes dryers 192 per cent. 

Earlier, H. J. Miller, Frigidaire ap- 
pliance sales manager, described the 
changing complexion of the appliance 
business, pointing out that products 
other than electric refrigerators now 
are more than five times as important 
as they were before World Wary Il 
For every 100 refrigerators tured oat 
by the industry, there were 170 “othe, 
major appliances” manufactured jy 
1953, compared with 29 in 1940, he 
explained. 

Looking ahead to 1956-57, W, F 
Switzer, commercial and air condition. 
ing sales manager, forecast an increase 
in industry retail sales volume of room 
air conditioners of 70 per cent over 
1953, with sales of year-around ai 
conditioning units due to rise 158 per 
cent. Ooo 


Memories for 
Machine Tools 


Julius Y. Kaplan, 
Head of Servo Section, 
ArMA CoRPORATION, New York 


IN THE LIGHT of the present trend 
toward designing ever more highly 
automatic machine tools, it is felt 
that mechanical memories, such as 
cams, place a restriction on the con- 
trol designer. It will obviously be 
necessary to replace the limited me- 
chanical systems with electrical, mag- 
netic or electronic memories of vastly 
greater capacity. By this means the 
high machining rate of automatic 
machinery may be achieved, together 
with relatively fast and __ simple 
change over to the manufacture of 
different parts. Techniques of auto- 
matic control and information han- 
dling to do this job are now highly 
developed. The equipment required 
for its implementation are largely 
commercially available. 

Existing means for driving the vari- 
ous machine tools movements, such 
as mechanical cams or hand cranks, 
must be replaced with a drive that 
may be precisely controlled from a re 
mote source. For this purpose 4 
servamechanism is usually best suited, 
since it operates on a closed loop ot 
feedback principle—the drive 
sponse is fed back and compared to 
the drive order. The measured differ- 
ence or error is strongly amplified 
and applied to a servo motor, which 
develops a torque driving the load 
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Individual adjusting of neutralized, 
magnetic voltage regulators guarantees 
less than 3% harmonic distortion 


You can provide a stabilized source of undistorted voltage 
with a Sola Harmonic Neutralized Constant Voltage Trans- 
former (Type CVH). Like Sola Standard Type CV stabiliz- 
ers, each harmonic neutralized unit is individually adjusted 
during manufacture to regulate within +1% regardless 
of voltage fluctuations as great as 30%. In addition Type 
CVH regulators deliver sinusoidal output with less than 
3% distortion. Operation is automatic and instantaneous. 
There are no moving parts, no manual adjustments, no 
maintenance. 

They are available from stock in the following va out- 


S O LA Const Vollage Write for literature describing these and 
S T\\ TRANSFORMERS Ask for Bulletin 6G-CV-200. 
i ' s 


Transformers for: Constant Voltage e Fivorescent Lighting ° 


put capacities: 60, 120, 250, 500, 1000 and 2000. Input 
voltage range of 95-125v with regulated output of 115v. 
Custom units made to specification for production quan- 
tity orders. 

Sola type CVH regulators may be used for the most 
exacting applications with equipment having elements 
which are sensitive to power frequencies harmonically 
related to the fundamental. They are especially suitable 
for input to a rectifier when close regulation of the dc 
output is required. Available from your electronic dis- 
tributor. 


other Sola Constant Voltage Transformers. 


Cold Cathode Lighting ® Mercury Vapor Lighting ¢ Plastic Signs 


SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © BOSTON: 272 Centre Street, Newton 58, Massachusetts 
NEW YORK 35: 103 East 125th Street ° LOS ANGELES 26: 2025 Sunset Boulevard . e PHILADELPHIA: Commercial Trust Building ; 
CLEVELAND 15: 1836 Euclid Avenue ® KANSAS CITY 2, MISSOURI: 406 West 34th Street ° Representatives in Other Principal Cities 
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Units used for testing the 
contact drop and friction 
coefficient of Stackpole 
brushes 








“Taking the frame temper- 
ature of a 300 amp. air- 
craft generator on test at 
the Stackpole brus 
laboratories 


You Can’t Buy SmalMotor Brushes 
from a Catalog! 


Getting the best brush for a specific fractional horsepower 
motor goes far beyond rule-of-thumb selection. 

Stackpole brush engineers tackle the job the one logical way: 
By developing or adapting a brush for that particular equipment 
under actual operating conditions. 

Brush and commutator wear, noise, contact drop 
and other factors are carefully studied. Every detail 
of springs, shunts, terminals, caps, clips or other 
accessories is closely analyzed. Operating 
conditions of the motorized equipment and 

‘ it’s peculiarities are taken into full account. 
\ The result—as proved in hundreds of 

A cases—is a recommended brush that will 
\ NOT A CATALOG! * out-wear and out-perform previous types 
\ * Ls usedonthat application. Guesswork is elim- 

1 This 44-page Stackpole | inated. You get pre-proven brush depend- 


Brush Users’ Guide contains ability and performance! 
\ a wealth of helpful data on 


factors pertaining to brush 
selection and use. Copy sent 


1 on letterhead request. STACKPOLE CARBON COMPANY 
\ cas a?’ St. Marys, Pa. 


\ 





Stackpole brushes are sold only to producers of original 
\ equipment—not for replacement uses. 
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until response and order are matched 
Error is thus essentially wiped oy 
Accuracy is then primarily a funetion 
of precision in the order signa] and 
drive response transducers, These 
transducers, are low power devices 
primarily designed for accuracy ag 
well as reliability. 

Although more popularly  ggp. 
sidered as positional repeater or fo). 
low-up devices, servomechanisms are 
extremely flexible. This flexibility 
results from the very nature of a seryo 
where response is always matched to 
input. Thus, if position is to be con. 
trolled, a synchro might be used to 
give positional response; if speed ig to 
be controlled a tachometer may be 
| used, etc. Once a machine is adapted 
for feedback control, basic changes 
in the type of control are accom. 
plished by interchanging small, light 
weight “Brain-Block” _ transducers, 
Changes in the power drives are not 
required. 


| Information Handling System 

The next step is to provide an jn- 
| formation handling system to link the 
'orders for machining the work piece 
with the machine tool servomechan- 
isms. Usually the work order is spelled 
| out on a blueprint, a set of specifica- 
'tions or possible tables. These orders 
are stored by code in a memory or 
information storage medium. When 
the machine tool is ready to accept 
orders, the memory is decoded in a 
‘translator or tape reader unit which 
'applies the input as needed to the 
machine tool control servo. 
| In general the information handling 
system performs two types of func- 
| tions: 
| 1. Programming operational  se- 

quences 
2. Ordering detailed operating in- 
structions 
| Programming has to do with the 
sequence of operations required for 
fabrication of a part, much as do the 
usual production control operation 
sheets. By means of special signals, 
the memory device must stop a tool 
| at the completion of its cutting, with- 
draw it, and bring it (or some other 
tool) to bear in the next operation. 
The detailed operating instructions 
from the memory unit supplies the in- 
put order which tells the machine 
how much to cut and where. 

In the manual control of machine 
tools the memory unit is the — brain; 
the operator applies information to 
the task of fabrication. The necessity 
for utilizing the human brain as stor- 
| age device has been eliminated in 
| many production machines by the use 
|of properly designed cam-actuated 
| devices. Sequence programming 3 
| obtained by limit switches, timing de- 
vices, rotary switches driven by 
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ADVANCED DESIGN 
ELECTRICAL CONTROLS 
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Industry, in its march toward automation, is demanding machines that perform 
more functions automatically. This means that machines are becoming increasingly 
more complicated; the problems of space and weight are more acute than ever 


These problems create a major challenge to Machinery Designers . 





before. More ... and more complicated .. . electrical controls are required, and 
there is less space available to accommodate them. 


.. and here are 


only 2 of the outstanding Arrow-Hart Controls that can help to meet it. 


“PPS” PUSH-PULL SELECTOR SWITCH 


¢ SAVES SPACE 2 IMPORTANT WAYS 
— BECAUSE IT IS THE ONLY PILOT DEVICE REQUIRED where 


push buttons and selector switch were formerly used. 

— BECAUSE IT MAKES A SINGLE MAGNETIC CONTROL DO THE 
WORK OF MANY ... reducing the number of starters, contactors, 
relays etc. required by a machine. 

cuts COSTS 

— BECAUSE THERE ARE FEWER CONTROLS TO BUY, MOUNT, 
WIRE, INSPECT AND MAINTAIN. 

PROVIDES MORE CONVENIENT, SAFER SINGLE-POINT 
CONTROL FOR MULTIPLE OPERATIONS 

— UP TO 16 MACHINE FUNCTIONS can be controlled by a 
single, compact “PPS” Switch. The operator can move from any 
position on the dial to any other without activating any of the 
intervening circuits. 

— PROTECTS MACHINE and OPERATOR because one operation 
can be stopped before another is started if this sequence is 
desired. Position of single handle always indicates the last operas 
tion performed. 

— CUSTOM MADE FROM STANDARD COMPONENTS, the “PPS” 
provides unparalleled versatility, assures the best, most convenient 
control for any application at lowest cost. 


OE eee 


103 HAWTHORN ST., HARTFORD 6, CONN., U.S.A 


SINCE 


Offices, sales engineers and warehouses in: Atlanta, 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Kansas City, 
Mo., Los Angeles, Milwaukee, Minneapolis, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco. In 
Canada: Arrow-Hart & Hegeman (Canada) Ltd., Mt. 
Dennis, Toronto. In Mees 5 Arrow Electric Switches, 
Ltd., Ealing, London W5. 


MOTOR CONTROLS e 
ENCLOSED SWITCHES e 





1890 


Quality 


WIRING DEVICES 
APPLIANCE SWITCHES 


JULY, 1954 


“RA” RIGHT ANGLE Design MOTOR CONTROLS 


RADICALLY SMALLER AND LIGHTER . . . than any other 


control of comparable rating available anywhere. 


WITH SUPERIOR PERFORMANCE AND DEPENDABILITY 
+ revolutionary “Right Angle” Operating Mechanism — an 
Arrow-Hart exclusive — utilizes a bell crank fulcrum that multi- 
plies leverage, increases contact pressure and allows a much 
smaller magnet easily to outperform old-fashioned, direct- 
acting types. 
EASIER TO INSTALL, MAINTAIN . . . Straight-Thru Wiring 
eliminates looping, U-bending, saves space and time. All wiring, 
terminals and contacts are easily accessible from the front. 
Smaller starter size leaves more room for wiring within the enclo- 
sure and on the panel board. 
A COMPLETE LINE. . . of “RA” Starters 
and Contactors is available for all your Elec- 
trical Control needs. 


WRITE NOW FOR COMPLETE INFORMATION 
Use the attached coupon to send for your free 


copies of “PPS” and “RA” Design Story 
Folders TODAY. 





INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN STREET, HARTFORD 6, CONN 


Please send my free copies of the Arrow-Hart ‘’PPS’’ and 
“RA” Design Story Folders. 


NAME 
POSITION 
COMPANY 
CO. ADDRESS 
CITY 
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Edison’s NEW 


Omniguard 


Pinpoints “Hot” Points 


OMNIGUARD — simplest and most flex- 
ible temperature monitoring system yet 
devised — safeguards industry. Wherever 
power is generated ... wherever chemical 
processes are in motion... wherever ma- 
chinery is in operation, OMNIGUARD, 
with unique “building-block” construction, 
pinpoints the vital “hot” points reached by 
Edison resistance temperature detectors. 





Designed and developed at the world- 
famous Edison Laboratory, only 
OMNIGUARD has these new, exclusive 
features: 


> Constant protection — All points are “on- 
guard” at all times. Instant alarm the moment 





critical temperature is reached—without scan- 
ning mechanisms or codes. 


> Individual alarm point adjustment — Each 
point has own alarm setting — can be adjusted 
on the spot without special tools. 


> Installation adaptability—Group the units 
close to protected equipment — or in control 
room with minimum wiring and at lowest 
installation cost. 


> Equipment flexibility— Basic monitor units 
handle as few as four points. More points 
can be added at any time. One indicator serves 
multiple points. 


> Design simplicity — System monitors with- 
out moving parts—nothing to “wear” out. No 
electronic tubes or complex circuits. 


Write us, won’t you, for more specific 
information on your heat control 
problem? 


Q Edison. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A.Edison, inc. 


53 LAKESIDE AVENUE *® WEST ORANGE, NEW JERSEY 


INSTRUMENT DIVISION * 
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torque motors upon the closing of 
contacts, relays, solenoids, ete. Such 
methods, in widespread use today 
suffer principally from their flexibil. 
ity. That is, high production j, 
normally required to justify the most 
complete automation which js Scien. 
tifically possible. 

The newer, more flexible memory 
devices are largely general Purpose 
A basic medium such as a magnetic 
drum or a punched tape is charged 
with information which may be ¢op. 
verted by relatively standard devices 
to machine instructions. A roll of 
paper tape, for example, can have jp. 
formation stored in the form of holes 
punched by a_ typewriter-like mg. 
chine. The translator or tape reader 
applies a series of feeler wires to the 
punched paper, causing electrical 
connection to be made whenever a 
hole in the paper permits. The ecop.- 
omy of performing a wide variety of 
machine operations on different 
manufactured parts by merely using 
a different roll of tape should encour. 
age extension of automation to many 
medium-production shops. The added 
convenience of being able to store a 
complete sequence of operations for 
possible future use on a compact rol] 
of tape is a striking one. 


Available Storage Media 

There are several varieties of stor- 
age media available. The suitability 
of a particular type to an application 
is a matter for individual design con- 
sideration. The most common memory 
types are: 

1) Punched cards 

2) Punched tape 

3) Strip film 

4) Magnetic tape or wire 

5) Magnetic drums or dises 

6) Dielectric storage device 

In general, information may be 
coded into tapes in either digital or 
analog form. Where a larger fixed 
order of many significant figures is to 
be recorded accurately, a digital 
scheme is more desirable. Here the 
binary notation of numbering is fre- 
quently used to provide a more effi- 
cient utilization of tape. Where it is 
desired to transmit the order continu- 
ally in steps, the increments may be 
stored on the tape in standard steps. 
This, of course, results in a long tape, 
but the economy in the information 
handling equipment is accomplished. 

Punched tape has the convenient 
feature that the recording of data is 
a typewriter operation, and is easily 
performed, although the mechanical 
nature of the pickup contacts limits 
the number of “bits” of information 
which can be handled per second. 
Accumulation of dirt in the holes, 
causing poor electrical contact, is 
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News about 


B. F. Goodrich Chemical --- =2.::.: 


a 


that meet Underwriters’ Specifications | 


i The Geon vinyl insulating compounds listed here were 
developed to meet the exacting needs of the elec- 
trical power industry and equipment manufacturers. 
The versatile Geon polyvinyl materials can handle many 


other difficult jobs. For further information, please 
write Dept. GS-3, B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, Ontario. 


Type Recommended 

Designation Type of Wire Wire Size (AWG) Insulation Typical End Use 

T Single Conductor #14 and larger 2042, 2046, 8600, Building wire—general 
6373 A 

TW Single Conductor #14 and larger Building wire—wet locations 


2042, 2046, 8600, 
‘6373 





rrr nner 


Appliance Wire 


80°C Single Conductor 26-16 6373, 8449 Machine tool wire, radio 
hook-up wire : 
90°C Single Conductor 26-16 6373, 8630 Machine tool wire, radio | 
hook-up wire a 
105°C Single Conductor 26-16 8630 Machine tool wire, radio . 
hook-up wire 3 
SPT-1 Parallel Cord 18 8620, 2042, 2046, Cord for radio, refrigerator, | 
8650, 6373 lamps, etc. a) 
SPT-2 Parallel Cord 18-16 8620, 2042, 2046, Cord for electric blankets, 
i 8650 floodlights, commercial radio 
receivers 
ae errr re area LT 
FXT Single Conductor 20 8620, 8550, 2042, Christmas tree wire—indoor 
2046 use 
xt Twisted Pair 20 8620, 8550, 2042, Christmas tree wire—indoor 
2046 use 
CXT Twisted Pair 18 8620, 2042, 2046 


Christmas tree wire—out- 
door use 


Refrigerator lead-in cord 


Vacuum cleaner cord 


SPT-3 Refrigerator Cord 18-16 2042, 2046, 8650 

Parallel Type : 
SVT Vacuum Cleaner 18 2042, 2046, 8600, 

Cord 8650, 6373 





SJT Junior Hard- 18-16 2042, 2046, 8600, Cord for large fans, centri- 

(60°C rating) Service Cord 8650 fuges, washing machines 

ST Hard-Service Cord 18-10 2042, 2046, 6373, Cord for commercial floor 
8600, 8650 polishers and sanders 

TF Single Conductor 18-16 2042, 2046 Electrical fixture wire 

TFF Single Conductor 18-16 2042, 2046 Electrical fixture wire 


Application 
Coaxial cable jacket 


General purpose 
Non-contaminating 


Jacketing 
Applications 


Low temperature jacket 
High temperature jacket 
Flame resistant jacket 
General purpose jacket 
Appliance cord 


GEON RESINS 


GOOD-RITE PLASTICIZERS . . 





B. F. Goodrich Chemical 
Company 
A Division of The B: F. Goodrich Company 


Recommended Geon Plastic 





8650, 80968 

8070, 8720 

6281, 6311, 8652, 8677 
8070 

1911, 8650 

8620 

2042, 2046, 8332, 8650 


or® 


. the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials « HYCAR American rubber « GOOD-RITE chemicals and plasticizers « HARMON colors 


JULY, 1954 
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Television tubes can now be 
coated automatically with a 
new metallizing unit de- 
veloped by F. J. Stokes 
Machine Co. All operations— 
closing and opening of valves,— 
starting and stopping of 
vacuum pumps,—on and off 

of vaporizing current,—all are 
controlled by one Eagle 
Multiflex Timer. Let Eagle 
timers speed up production, in- 
crease quality, and reduce rejects 
for greater profit for you. 
Eagle builds a timer for 

every timing problem. 
















































































Automat zn 


S41 


FOR ANY SIZE INDUSTRY 





















2d ns Send for FREE Automation Book- 
a a ee 

ieee let “See what timing can do for 
you?” 
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frequently troublesome. Film tapi 
does not provide the serious 


Se ; Speed 
limitation encountered in Punched 
tapes. However, making film jg a 


always convenient. 

Although not used very extensiy 
at present, magnetic tape seems to 
offer the highest degree of flexibility 
of any taping means. Manufacturers 
of magnetic tape are rapidly improy. 
ing their products, pointing to a very 
bright future. The magnetic tape js 
rapidly emerging as one of the most 
flexible information storage media 
available to the automatic contro] 
engineer. Equally adaptable to the 
storage of analog and digital informa. 
tion, and capable of containing a large 
density of information per unit yo}. 
ume, it promises. to revolutionize 
many phases of automatic controls 
for industry. In general, information 
may be stored on magnetic tape using 
amplitude, pulse, phase or frequency 
modulation. oOo 


ely 


Abstracted from “Techniques fg; 
Adapting Present Machine Tools fo, 
Automation”, a paper presented by the 
author at the Symposium on Automatic 
Production of Electronic Equipment 
sponsored by Stanford Research Institute 
and the United States Air Force, San 
Francisco, Calif., April 19-20, 1954, 


New Aluminum Alloys 


Bruce Brennan 

REYNOLDS METALS COMPANY 

ALLOY DEVELOPMENT during the past 
few years has been largely concen- 
trated on the higher strength, general 
purpose, work hardening alloys. In 
this broad field of potential uses alloys 
have been perfected for specific pur- 
poses such as corrosion resistance, 
weldability, formability, and anodiz- 
ing quality. Three new alloys avail- 
able as sheet and plate exemplify this 
trend. A54S has excellent corrosion 
resistance, strength and weldability, 
C57S_ provides attractive anodized 
finishes, and R305 has good strength 
and corrosion resistance. 

R305 is a Reynolds work hardening 
aluminum-magnesium sheet alloy that 
has many of the characteristics of 38, 
an aluminum-manganese-magnesium 
alloy. Alloys of this composition are 
designated A50S by Alcoa and K155 
by Kaiser Aluminum. The nominal 
composition is 0.8 per cent magne 
sium with a maximum of 0.7 per cent 
iron, 0.4 per cent silicon, 0.25 per 
cent zinc, 0.20 per cent each copper 
and manganese and 0.10 per cent 
chromium. 

For most applications R305 can be 
used as a direct substitute for 38. Its 
fine grain structure will frequently 









offer advantages in those applications | 


requiring good surface appearance | 
after forming. Anodized R305 has @ 





ACTUAL 
SIZE 


cT 2 Up to D.P.D.1. rated at 2 amperes 
5 volts DC or 115 volts AC resistive load 


{O1L: Sensitivity—40 milliwatts D.P.D.T. 
22 milliwatts $.P.D.T. 


Resistance—wup to 14,000 ohms 


TEMPERATURE: Minus 60° C to plus 125° C 
VIBRATION: 10G up to 500 cycles 


___ SHOCK: 50G plus (operating) 


ALTITUDE: 80,000 feet or 1.3 inches of mercury 
TERMINAL TYPE: Solder and plug-in printed 


ALLIED TYPE RSH 

has sensitivity of 

40 milliwatts in D.P.D.T. 
and 22 milliwatts in 
S.P.D.T. 








AN STEEL & WIRE DIV., OF 
STEEL CORP 
CLEVELAND INSULATED WIRE CO 
OLLYER INSULATED WIRE CO 
NTINENTAL WIRE CORP 
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RIC & ENGINEERING CO 
SULATED WIRE CO 
PRODUCTS CORP 
TERN ELECTRIC CO 
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ELECTRIC CO 


Dobeckmun Company, Cleveland 1, Ohio « Berkeley 2, California 
Bennington and Wells River, Vermont 
The Floyd A. Holes Co., Bedford and Madison, Ohio 
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@ Among the feature articles scheduled to appear in 


coming issues a review of the various systems 


devised for Sensing Weight Electrically . . . the prac- 
tical use of Boolean Algebra in Digital Computers 
the application of “Miniaturization” to Heavy- 
Duty Mining Equipment . . . an evaluation of Adjust- 
able-Speed Drives with Magnetic Amplifier Control 
new uses for Cathode Follower Circuits 
functional details on Conveyorized Systems for Embed- 
ding Components . a brass tacks analysis of Cost 
Reduction through Design also other timely 
features pointed to the problems and interests of those 


engaged in product design engineering. 





clearer and lighter film than 


eo Sra : either 
3S or 52S and provides a better Match 
with 63S extrusions. The generally 
excellent corrosion resistance of 


aluminum-magnesium alloys in indus. 
trial atmospheres suggests that jn this 
respect it will be superior to 3S. 

C57S is a work-hardening alumi- 
num - magnesium - manganese sheet 
alloy developed for attractive ano. 
dized finishes to meet the trends to 
artistic styling evident in the home 
appliance fields. Chemical or electro. 
brightening followed by anodizing 
produces an exceptionally mirror-like 
finish. The alloy is essentially of 19 
per cent magnesium, 0.30 per cent 
manganese, with iron and silicon con- 
tent held to very low limits of 0,17 
and 0.12 per cent maximum respec- 
tively. Maximum copper is 0.07 per 
cent. 

This alloy is especially recom. 
mended for those applications. that 
must combine good strength, corro- 
sion resistance and excellent appear- 
ance and is consequently a popular 
alloy for refrigerator shelves. 

Alloy A54S is a relatively new work 
hardening aluminum-magnesium alloy 
which has demonstrated excellent cor. 
rosion resistance and weldability in 
sheet and plate products. Its mechan- 
ical properties lie generally between 
those of the alloys 52S and 56S. 

The nominal composition of A54§ 
is 3.5 per cent magnesium and 0.25 
per cent chromium with iron plus sili- 
con held to 0.45 maximum. Zine and 
titanium are held to 0.20 maximum 
and copper and manganese to 0.10. 
The mechanical properties of A54§ 
are somewhat higher than those of 
52S and in some tempers are com- 
parable with 61S-T6. A548 work 
hardens more rapidly than 528. 

Alloy A54S has been approved for 
use in the construction of unfired 
pressure vessels. Elevated tempera- 
ture properties are superior to those 
of alloys 3S, 52S, 4S and 508, all of 
which have been previously approved 
for welded, unfired pressure vessels. 
The higher design stresses permissible 
with A54S allow thinner sections and 
permit appreciable reduction in cost 
and weight. The alloy has attractive 
properties for process vessels and 
tanks and for mobile units where low 


density is important. Oov 


Advises Caution on 
Electronic Business 
Machines 


BUSINESS EXECUTIVES were advised to 
exercise particular care in choosing 
electronic business equipment by the 
Systems and Procedures Association 
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How Sperry solved 
the metal problems in 


THE NEW “GYROSCOPE” 
THAT NEVER SPINS 


THIS IS THE GYROTRON%*, Sperry’s 
revolutionary new type of gyroscope 
that never spins. Driven without bear- 
ings, by electrical vibration, it can give 
precise measurements of the rate of turn 
in planes and missiles scorching along at 
supersonic speeds. 









THE INCESSANT VIBRATION calls for 
a metal with unusual resistance to fatigue. 
Sperry designers found this property in 
Inconel® ... and use Inconel for the 


INCONEL has other properties that are 
important in this “tuning fork.” It is non- 
magnetic, tough, resistant to both wear 
and corrosion. 


THE PROBLEM of matching special jobs 
to the right metal cropped up repeatedly 
as Gyrotron specifications were written. 
Every part, from permanent magnet to 


vibrating heart of the Gyrotron — its 
“tuning fork.” 


When you have a new product on the boards, 
or plan to improve an old one, look to the INCO Nickel 
Alloys for the unusual combinations of properties you 
need. And look to INCO Technical Service for assistance 
on specific metal problems. 


*CYROTRON is a registered trademark of 
The Sperry Gyroscope Company 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


JULY, 1954 


high permeability alloy to non-magnetic 
Inconel (except for an ounce or so of 
copper wire), is a nickel alloy. 


INCO NICKEL ALLOYS 4%, 


TRACE MARK 


MONEL® «© “R”’® MONEL ¢ “K”® MONEL ¢ “KR”® MONEL 

“§“@ MONEL * INCONEL® « INCONEL “X”® © INCONEL “W”® 

INCOLOY® + NIMONIC® Alloys * NICKEL * LOW CARBON NICKEL 
DURANICKEL® 


283 





of America in a recent report to its 
members. This word of caution was 
| issued because _ investigation has 
shown that such business machines 
have been misapplied in many jp. 
stances. The success of electronics in 


the factory and scientific computin 

L | T T L é | fields suggests that comparable an 
; Pe : | fits are to be gained immediately in 

the business office. : 
Executives with little knowledge of 
computing mechanisms may be anx. 
ious to use operating techniques 
clearly beyond the scope of all but a 
few specialists. Unless executives rec- 
ognize the legitimate role of systems 
research in the electronics field, exten. 
sive misapplication of electronics wil] 
take place and the potential benefits 
of advanced business machine design 
will not be realized. Oooo 
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Whether you’re manufacturing motors for small portable tools or big industrial 
machines, we can supply you with standard size Commutators and Collector _ Changing Trends in 
Rings to meet virtually every requirement. Special sizes to order. Manufactured | . 

from finest quality silver bearing copper, high grade steels and mica. Heat- Mechanical Fasteners 
treated and machined to precision tolerances. Inspected for accuracy and 
long life. Inquiries and requests for quotations will receive immediate atten- 
tion. Orders for any quantity filled promptly. Write TOLEDO COMMUTATOR 
CO., OWOSSO, MICHIGAN. 


A MARKED TREND in fastening is to- 
ward higher-strength fasteners, In 
heat-treated carbon _ steel, _ tensile i 
strengths of well over 100,000 psi are f 
not uncommon. This classification of f 

T 0 L F D 0 C 0 M M UJ TAT 0 R S fasteners has recently been standard- 
ized as SAE Grade 5. It is also stand- 

siesta haaniinacal ardized by the ASTM and designated 
as Specification A325. Where strength 
is a factor, this grade provides the 
most strength per dollar of fastener 
cost. Higher strengths are available in 


= alloy steels but generally at increas- 
ing relative cost. 


Higher fastener strength provides 


{ 
several advantages. Smaller fast ‘ 
ALLOY BOQ RESISTANCE WIRE | | fewer fasteners, or both, can b 





ene 


used in a particular application. This 
| means lower weight, more compact- 
for miniaturized precision-instrument components ness of design, and lower cost. Weight 
is saved not only in the fasteners them- 
selves but also in the assembled parts, 
due to reduction in size of flanges and 
fixed and variable resistors of high ohmage — resistance | similar attachment projections. Im- | 


boxes and bridges — voltmeter and wattmeter multipliers proved fastener functioning may also 
— and other miniature wire-wound units. 


the ideal resistance wire for 


result, since smaller fasteners often 

can be placed nearer to the line of | 
Where space is at a premium and performance is a loading, resulting is less eccentric load 

“‘must’’ — these outstanding qualities of Jelliff Alloy 800 | or bending on the fastener. Miniaturi- 

will assure that your products conform to the tightest specs. | zation resulting from smaller, stronger 

| fasteners is a necessity in many appli- 

High resistivity, 800 ohms/emf — Low Temperature Co- | cations where equipment space is con- 

efficient, +20 ppm per °C—Non-Magnetic—Highly Stable | fined. 

Electrically and Mechanically — Diameters from 0.0009” 

to 0.0056” — Bare, enameled or oxidized, or insulated 
with silk, Nylon or cotton — Solders and Winds easily. 


An important advantage of higher 
| fastener strength is that it permits 
| higher clamping force when the fas- 
| tener is fully tightened. This high 

clamping force is useful in many ways: 
| It helps prevent fatigue of the fastener 
| and also of the fastened parts; it pro- 
| vides a degree of locking to prevent 
| loosening due to vibration and shock; 
it provides tightness against fluid or 

gas leakage. 
| Another broad trend in the develop- 


For Complete Data Address 
Department 25 





284 ELECTRICAL MANUFACTURING 





JULY, 1954 


almost 


& << ) KEL-F* Parts 















Compression-Transfer- 
Moulded by K-K 

Of Special Interest to 
the Chemical, Electrical 
and Food Processing 
Industries 


Check the partial list of KEL-F properties. 
Determine for yourself where and how these characteristics 
can improve your product or procedures. If the application 
is highly specialized, then the Kurz-Kasch method of com- 
pression-transfer moulding might be your logical answer. 


As examples of the benefits you can expect, the chemical 
pump parts and integrally-moulded valve liners pictured above 
will, through their chemical inertness alone, give infinitely more 
satisfactory service and freedom from expensive maintenance 
and replacement. Also, note a large electrical insulator moulded 
around a complex insert. 


These are the kinds of fluorocarbon applications we specialize 
in—those parts that can best be compression-transfer moulded. 
Send us your inquiries on KEL-F—on Teflon—on moulded 
glass-filled polyesters—or any thermo-setting materials. We're 
equipped and ready for compression, transfer and plunger mould- 
ing exclusively—and anxious to work into your plans for the 
earliest feasible moment. Just write or call. 


KURZ-KASCH 


Specialists in Thouns-Setting Plastics for 37 years 


Kurz-Kasch, Inc. @ 1419 S. Broadway ¢ Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Mt. Vernon MO 4-4866 @ 
Rochester, Hillside 4352 @ Chicago, Merrimac 7-1830 @ Detroit, 
Trinity 3-8200 @ Philadelphia, Hilltop 6-6472 @ Dallas, Logan 5234 
@ Los Angeles, Richmond 7-5384 @ St. Louis, Parkview 5-9577 @ 
Atlanta, Elgin 0870 @ Toronto, Riverdale 3511. 


EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-7751. 
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A Product of 
T. K. Benger Sales Co. 
Chicago 14, Ill. 


Ohne of the age-old problems of releasing trapped cold air from steam 
radiators has been solved in the Tony Valve by the use of Thermostatic 
Control rather than by relying on pressure to actuate the venting mechanism. 
By using a coil of Chace Thermostatic Bimetal, the vent remains open until 
the heated steam travels the full length of the radiator and only then closes, 


after all of the trapped cold air has escaped. 


In operation, the pressure of steam forces air out of radiator, into Tony 
Valve at fitting (1), through body of valve and out at (5). After cold air is 
completely exhausted and heat enters body of valve, thermostatic bimetal 
element (2) bends, moving pin (3) to left in slot in arm of plunger assembly (4). 
As left end of arm is locked in body, plunger is forced down into seat at (5) 


closing vent and sealing radiator and valve against further release of pressure. 


This simple, positive and trouble-free unit releases pressure only when 
cold and closes only when warm to eliminate the old problems of pressure 


operated valves. All parts of the Tony Valve are of brass except the bimetal 
element. 


This is but one of the many uses of Chace Thermostatic Bimetal in controls 
and recording apparatus. If you are interested in temperature responsive 
devices, read “Successful Applications of Chace Thermostatic Bimetal”. Write 
today for this 36-page booklet which contains applications and 10 pages of 
engineering data on thermostatic bimetal. 
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ment of mechanical fasteners is th 
prolific invention of devices for 
locking. While sufficient lockin . 
often be obtained by the proper na 
lation of common fasteners, there = 
many instances where additional lod. 
ing is required. Further, a locking ‘i 
vice may be insurance against Hi 
proper or careless installation of ordi- 
nary fasteners. : 

A broad trend in fastener inventio 
is the development of means for redan 
ing the cost of application of fasten 
The cost of installing a fastener = 
be 5, 10, or 50 times as much as a 
cost of the fastener itself, Engineers 
should be intensely interested in meth 
ods of reducing this high cost of a 
plication of fasteners. A large part A 
the creative effort of the fastener in- 
dustry is directed toward helping to 
accomplish this objective. Ooo 


Abstracted from a paper presented 
before the 22nd annual meeting of the 
American Society of Tool Engineers 
Philadelphia, April 1954. 


Electroluminescent 
Lamp Described 


John F. Waymouth 


SYLVANIA ELECTRIC PROopbuCcTs INc. 


THE ELECTROLUMINESCENT LAMP Con- 
sists of a film, several mils thick of 
phosphor powder suspended in a 
transparent dielectric deposited upon 
a conducting glass electrode with a 
second electrode, usually evaporated 
aluminum, deposited on top of the 
film. This lamp is an area source of 
light in which the thickness can be 
made very much less than its length 
or breadth. 

If several hundred volts ac are ap- 
plied to this luminescent capacitor, 
the phosphor emits light. The surface 
brightness is dependent on the elec- 
tric field strength. At low voltages, the 
brightness varies as the fifth power 
of voltage, while at high voltages, it 
varies more nearly as the first power. 
There is an apparent threshold of 200 
volts for luminescence which is de- 
termined primarily by the sensitivity of 
the detecting device. The threshold 
voltage for luminescence visible to the 
dark-adapted eye, for example, is 
about 25 volts. 

Brightness is also a function of the 
frequency of the alternating voltage. 
At low frequencies brightness increases 
rapidly with frequency, while at high- 
er frequencies there is a tendency to- 
ward saturation. At low frequencies 
the magnitude of the light “pulse” 
each half cycle is independent of fre- 
quency, to give a linear increase in 
brightness with an_ increase fre- 
quency. At higher frequencies other 
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“We use G-E Calrod tubular heaters be- 
cause they are rugged, yet easy to bend,” 
says Elby E. French, engineer in charge 
at the O. K. Rubber Company, Littleton, 
Colorado. 

“We use three of these heaters in our 
Treadwelder, a machine for recapping 
truck tires. We have to bend each heater 
seven times before final installation. Other 


GENE 


RUGGED HEATERS ARE EASILY BENT without 
breaking. Prior to shipment, G.E. anneals 
heaters in controlled atmosphere furnace to 
assure safer bending. 
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CALROD TUBULAR HEATERS (see arrow) 
have been bent seven times without 
breaking, to fit this O. K. Rubber Com- 
pany Treadwelder. Only Calrod units 
can take such punishment says O. K.’s 
Vice-President. 


turdy, Easily Bent G-E Calrod“ Heaters 
Solve 0. K. Rubber’s Installation 


heaters we’ve used couldn’t take this 
punishment and had to be sent back to 
the factory and specially bent. This 
meant shipping costs and delayed produc- 
tion. Now we bend these Calrod units 
right in the shop. I know of no other 
heater that gives the heat we need for our 
job and still is as easy to bend without 
danger of breaking.”’ 


Problem 


Like O. K. Rubber, solve your design 
and installation problems with General 
Electric Calrod heaters. Your nearby G-E 
Apparatus Sales Office is ready to help 
you. Call today and write for free bulletin 
GEC-1005, Calrod Heaters and Heating 
Devices, Sect. 720-135, General Electric 
Company, Schenectady 5, N. Y. 


*Reg. trade-mark of the General Electric Company. 


RAL GQ ELECTRIC 


HEATERS ARE FITTED to aluminum ring to 
provide the exact heat required for retread- 
ing huge truck tires. Recapping machine is 
Underwriters’ listed. 


r 





PRODUCT MADE POSSIBLE because of General 
Electric Calrod tubular units. Other heaters 
broke, could not do the job for O. K. Here, 
leads are taped in. 


effects predominate, such as the dura. 
tion of the voltage each half cycle 9 
the interval between voltage ag 
These effects bring about a reduction 
in the brightness. 

Color Is determined primarily by the 
composition of the phosphor used 
The zine sulfide phosphors, activated 
by copper and lead, radiate primarily 
in two broad emission bands, centered 
at 4600 and 5200 Angstroms respec- 
tively. The relative amplitudes of the 
two bands are determined by the 
concentration of the activators, High 
copper concentration and a high per- 
centage of zinc chloride flux in the 
starting blend favor emission in the 
green (5200A) band. The addition of 
1 to 2 atom per cent manganese to the 
green-emitting phosphor suppresses 
both green and blue bands and deyel- 
ops a yellow emission band at 5900A. 

The response of the green and blue 
emission bands to excitation at high 
frequencies is quite different. The am- 
plitude of the blue band increases lin- 
early with frequency at least to 2000 
cycles, while that of the green band 
saturates at 1000 cycles. This behavior 
leads of course to a shift in spectral 
energy distribution toward the blue 


METAL 
ACTUATING 
BUTTON 


SILICONE, 
NEOPRENE, 
or VINYL 


| at higher frequencies. A zine sulfide 

CASING | phosphor, copper and aluminum acti- 
vated, remains green to 15,000 cycles. 

Blue, green, and yellow phosphors 


SINE CURVE : rm ~~ | | can be blended in any desired pro- 
SNAP-ACTION ‘ : , is portion to produce any color within 


3 | the triangle on the ICI color mixture 
ELEMENT , P As | diagram. A good equal-energy white 
’ requires a mixture containing all three 

components. 
An early 8 in. x 8 in. green lamp, 
™ \ % operated at rated voltage has an 
Normally 4 | efficiency of about 1.5 lumens per 
as watt. Recent lamps yield efficiencies 
‘ of 3 lumens per watt or more. The 
STATIONARY Normally | maintenance of light output during 
life is comparable with that of fluo- 
CONTACT Open rescent lamps. One of the most im- 

STATIONARY 


portant factors influencing the main- 

CONTACT tenance of light output is the viscosity 
of the dielectric. The harder or more 

viscous the dielectric, the slower the 

rate of decay. Lamps currently being 

manufactured yield initial light out- 

put to 3000 hr or longer. oOo 


Ahstracted from a paper presented at 
the American Institute of Electrical En- 
eineers Northeastern District Meeting, 
Schenectady, Apr 6, 195+. 


Tin-Alloy Plating 
Increasing in Use 


TIN-ALLOY PLATED coatings are a Te 
cent development according to the 
Malayan Tin Bureau, Washington. 
D. C. The most important of these al- 
loys at present are tin-copper, tin- 
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SOMETHING WEW FOR THE 


Here is another group of silver 
products produced and supplied 
by Handy & Harman to help solve 
conductivity problems. 


Silver particles with their ex- 
cellent corrosion resistance and 
exceptional conductivity, wheth- 
er in the form of crystalline pow- 
der or wafer-like flake, make 
possible conductive coatings and 
even resistive coatings as well. 
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ELECTRICAL AND 


Are you a user or interested in 
the use of silver powders or 
flakes? If you are, do you have 
conductivity or density prob- 
lems? Are you looking for better 
covering power, better flow char- 
acteristics or a particular particle 
size? If so, get in touch with us. 
We'll be glad to cooperate and 


help solve problems involving 
materials of this kind. 


HANDY & HARMAN 


General Offices: 82 Fulton S$t., New York 38, N.Y. 







TYPICAL USES OF 
SILVER POWDERS 
AND FLAKES 


Sintered Metals 
Silver Paints 

Silver Cements 
Silver Inks 

Printed Circuitry 
Conductive Coatings 
Resistive Coatings 


OFFICES and PLANTS 


BRIDGEPORT, CONN. 
PROVIDENCE, R. |. 
CHICAGO, ILL. 
CLEVELAND, OHIO 
DETROIT, MICH. 

LOS ANGELES, CALIF. 
TORONTO, CANADA 
MONTREAL, CANADA 
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zinc, tin-cadmium, tin-nickel and tin- 
lead. 

There are two types of tin-copper 
electrocoatings: red bronzes and white 
bronzes. In this country the red bronze 
coatings, with 5-15 per cent tin, have 
been used chiefly as a stop-off in yj. 
triding and carbon nitriding steel, 4p 
important new use for red bronze plat- 
ing is for undercoating chrome be. 
cause of its high resistance to gop. 
rosion. A bronze coating plus chrom. 
ium is said to outlast copper plus 
chromium—thickness for  thickness— 
and is at least the equivalent of the 
conventional copper-nickel-chromium 
| finish in salt spray resistance. 

White bronze, or speculum, coat. 
ings have properties that can be used 
| to considerable advantage. Properly 
| deposited, speculum plate is hard-js 
scratch resistant—will not tarnish jp- 
doors. It resists corrosion by acids and 
alkalies. It is impervious to most food 
products, and can’t be stained either 
by sulphur-containing foods like eggs, 


STANDARD LENGTHS OF & 8 FT | or by highly acid foods like pickles, 


| The alloy is light in color. With a high 
ASSURE LOW MACHINING COST luster it is suited for applications sim- 

ilar to those of silver plate. 
For low cost production machining of coaxial spacers, connector | = Tin-zinc alloy coatings are import. 
beads, stand-off insulators and many similar UHF components, ant for the protection they give to 
POLYPENCO Q-200.5 is available now in centerless ground rod with | steel. ‘Thickness for Chicka 


( 4 | gives greater protection than either 
diameters up to 1’’ and lengths of 6 to 8 feet. | zine or cadmium alone. Solderability 


| is excellent. In radio and television 
LOOK AT THESE DIELECTRIC PROPERTIES ! | manufacturing, the 75 per cent tin 
alloy is used as a coating for chassis, 
loudspeaker frames, and other com- 
© Dissipation Factor: 0.0002 at 30 mc (remains practically | ponents. 
constant over entire frequency range) Tin-cadmium plating, of around 25 
per cent tin, has many times the value 
| 
| 





e Dielectric Constant: only 2.4 to 2.5 


e Dielectric Strength: about 350 volts per mil of cadmium alone in guarding steel 


| against corrosion, particularly by salt 
Get the full facts on CHECK THESE OTHER FEATURES spray. 
POLYPENCO Q-200.5. Write ' ssiaaieiaies 


for technical bulletin. 






Electroplated Bright Tin Nickel 
A recently discovered method of 
electroplating bright  tin-nickel pro- 
vides for the first time an important, 
tarnish-resistant alternate to chromium 
on nickel-copper. With 65 per cent 
tin content, tin-nickel is more cor- 
rosion resistant than chrome. It can 
be used over a wide range of plating 
conditions—requires a single, simple 
plating operation. It is also an excel- 
lent undercoating for chromium. 

Either way, it saves scarce nickel. 
Tin-lead applied as a hot dip has 
been a widely used coating alloy for 
some years. As terneplate it is familiar 
in many applications. Electrolytic tin- 
lead plating is a new development 


POLYPENCO Q-200.5 
with important new uses. Tin-lead 


nylon and teflon* plating can be applied as 8 ae 

ee overlay to improve embeddability an 

stock shapes, finished parts wearing qualities, and to protect bear- 

also available to your specifications | ing alloys against corrosion. Tin-lead 

is also useful for plating electrical 

The POLYMER CORPORATION of Penna. ° Reading, Penna. connectors before solderin x to speed 
- 

ooo 


*Trodemark for Du Pont tetrafluorcethylene resin up the soldering process. see 


e Dimensionally stable up to 
400° F 
e Rigid and transparent 


e Easily machinable on stand- 
ard metalworking equipment 


@ Good mechanical strength 


e@ Chemically resistant 
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“MAGNET WIRE 
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RESEARCH WORKER tests effect of Freon on film-insulated wires of various kinds at elevated temperatures and pressures. 


Has Anaconda the answer to your Magnet Wire problem? 


Today, in Anaconda’s independ- 
ently housed development labora- 
tory, scientists like the man above 
are finding answers to why magnet 
wire behaves as it does. And how it 
can be improved. 


As we know these things, we can 
constantly make better, higher 
quality wire and help our customers 
use it more economically. One ex- 
ample: the researcher above tests 
the effect of the newest refrigerants 
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on insulation. Results help us 
keep standards high for the air con- 
ditioning industry...assure these 
users of less maintenance trouble 
in the future. 


But this is just one problem... 
one industry. Anaconda’s laboratory 
works on literally hundreds of proj- 
ects. Experiments and tests bring 
practical solutions to many of today’s 
magnet wire problems and insure bet- 
ter material and methods tomorrow. 


Have you a magnet wire problem? 
Perhaps our laboratory has already 
uncovered information that will 
help to solve it. Ask your Anaconda 
Salesman or write Anaconda Wire & 
Cable Company, 25 Broadway, New 
York 4, N. Y. 54429 


ANACONDA 


MAGNET WIRE 
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motor 
cCOMmMponents 


ATTENTION: Motor and Synchro Manufacturers 


SUPPLEMENT YOUR OWN FACILITIES AND REDUCE COST 
BY "CELCO'S" UNUSUAL MANUFACTURING SERVICE 











Stators: 


Motor, Synchro or generator 
stators wound & vacuum impreg- 
nated. Class B or high tempera- 
ture class H windings are our 
specialty. 
























Rotors: 


Centrifugally cast squirrel cage 
rotors for dense, uniform rotor 
bars & end rings — assures, 
realization of performance speci- 
fications. 


Field Coils: 


Manufacture of field coils using 
silicone, teflon and formvar coated 
wires for tight space requirements 
is routine at “Celco™. 





Armatures: 


All types of armatures wound and 
vacuum impregnated. Customer 
supplied cores or "Celco"™ will 
tool, and fabricate completely. 















Celco does not manufacture complete motors. Our engineering 


and production know-how is devoted to the specialized manu- 
facture of precision motor components, particularly for the aircraft, missile, 
and high quality commercial motor, synchro and generator producers. 
"“Celco" is equipped to tool and fabricate stators, rotors and armatures 
completely or wind customer supplied stator, rotor or armature cores. 
Reduce your cost. Take advantage of our low pricing and timely deliveries. 


Engineering and sales service only hours from 
your plant by Celco’s Beechcraft Bonanza 


Constantine Engineering Laboratories Co. 









292 


70 ISLAND AVENUE, MAHWAH, NEW JERSEY 


SEE 
Carbon-Graphite as an 
Engineering Material 


(Continued from page 115) 


aa 


aluminum and zinc die casting allo 
can be used as mating materials sl 
vided they are machined with a good 
smooth surface. Parts can be accu. 
rately ground to size from molded 
blanks. Tolerances as close as 0.0005 
in. can be held on basic dimensions 
as well as concentricity, squareness 
and parallelism, and the clearances 
can be very low without the fear of 
galling. Ooo 
Abstracted from a paper presented at 


the 2nd Basic Materials Conference held 
in Chicago in May. 


aan 


Nomogram for Design 
of Multi-Layer Coils 


(Continued from page 129) 





typical for low-voltage transformer 
windings. Then, KA is found by mul- 
tiplying 5.5 by 0.45, or approximately 
2.5 sq in. 

Next, place a straightedge between 
4 in. on the L-scale above the top of 
the chart, and 68 ohms on the R-scale 
along the bottom. Find the intersec- 
tion of the straightedge at the R/L 
scale to be 17; or alternately, divide 
R by L. It is important to note that the 
abscissa of the chart is R/L, not R. 
The R-scale at the bottom is merely 
part of the nomograph for calculating 
R/L. Now, follow the chart vertically 


KA = 2.5 to find an_ intersection. 
From the diagonal lines on the chart it 
may be determined that the number 
of turns is 8000 and the wire gage 
is 24. 

In an example of the use of the 
nomogram in design, it is desired to 
design a winding of 510 ohms dc 
resistance in a space having A of 10 
sq in. and L of 6 in. It remains to be 
determined what wire size should be 
used and the number of tums re 
quired. As before, the nomogram is 
employed to show that R/L is 85. In 
the next step, if it is assumed that the 
insulation requirements call for a K 
of 0.5, the KA is 5 sq in. Now, follow 
the chart vertically from R/L = 8 
to KA — 5. The intersection of these 
coordinates show that 25,000 turns of 
No. 26 wire are needed. goo 


ELECTRICAL MANUFACTURING 


VS 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


SPURS © SPIRALS ® HELICALS © BEVELS © INTERNALS 
WORM GEARING © RACKS * THREAD GRINDING 
WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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IH GEARING BY U.. 


Gears of questionable quality raise hob with assembly 
lines. Rejects are costly not only in themselves, but 
in the time and temper they lose. % Production runs 
smoother, speedier, more efficiently with Gearing by 
G.S.! Downtime shrinks to a minimum through 
greater accuracy in every detail. 38 years of special- 
izing in Small Gearing, exclusively, has taught us the 
fine art of mass production to standards of quality you 
never thought possible. Critical buyers from coast- 
to-coast are profiting by the superior skills and vast 
experience only G. S. can give. Call us early in the 
drawing board stage .. for ideas, suggestions, cost 
estimates. Let our friendly, competent staff help you 
with your Gearing problems. 


GET OUR | 6-PAGE FOLDER 


See where and how we mass-manufacture Small Gearing to uni- 
formly fine tolerances. This attractively printed 84 = 11" 6-page 
folder is punched for ring-binder use. You'll want to keep it handy 
for frequent reference. It contains 23 pictures of Small Gears, 
plant views, as well as Diametral and Circular Pitch Tables. Ask 
for your copy on company stationery, please! 
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Rogan’s stock molds greatly reduce 
your knob costs. Markings can be 
branded to fit your requirements. 
Special shaft holes at nominal 
charge. Send for details on how 
to cut knob costs. 


ROGAN BROTHERS 
8027 N. Monticello - Skokie, Ill. 








Engine Generators 


FOR SPECIAL APPLICATIONS 


If you need an Engine 
Generator to match an 
unusual requirement look 
to Motoresearch. We 
specialize in the design 
and manufacture of En- 
gine Generators and 
similar equipment ¥en 
Permanent Magnet AIl- 
ternators—engine or mo- 
tor driven, Direct Cur- 
rent Generators—engine 
or motor driven, also 
High Frequency Induc- — F 

tion type motors. The motors can be of conventional de- 
sign—or special, as required for Airbone applicat.ons. 
And when a Motoresearch engineer goes to work on your 
problem, you can be sure the unit he recommends is de- 
signed and built for tough operating conditions. Motore- 
search units are particularly adapted to military applica- 
tions and comply with military specifications. 

When your requirement calls for rotating electrical equip- 
ment and standard commercial units do not meet the 
need, call in Motoresearch. Write, wire or call today. 


ncn COMPANY 


1600 JUNCTION AVENUE 
RACINE, WISCONSIN 








ifoneseA 


Designers and Manufacturers of 


SPECIAL INDUCTION MOTORS 





‘ k Metal Statistics 




























Metal buyers are paying higher prices for 
and zine as a result of the Government’s effon 
to stockpile these metals. But Government ing 
ence that lead prices were too high and its retell 
tion of sellers’ offers might portend a break feat 
purchasers. Zinc, however, was expected to remain” 

















at its 11.00c level. Consumers not expected to be! 
able to get copper at less than 30c. Supply tight. 
ness in aluminum waning. 











LEAD AND ZINC: Stockpiling was the key to the lead q 
and zinc markets in the past month. Consumers had_ 
watched the prices of both lead and zine rising pro- 
gressively as reports circulated that the Government! 
would purchase sizable tonnages of both metals fog. 
the national stockpile. ; 

On June 2, lead was boosted lec. to 14.25¢. New! 
York. On June 3, the price of Prime Western zine was 
advanced 4e. to 11.00c. East St. Louis. Consumer 
suspected that these prices—highest for the years 
were posted so that sellers could receive top levelgs 
in their sales to the Government. However, when! 
the General Services Administration asked sellers tg 
offer lead and zinc, it bought some zinc but rejected 
all offers of lead, insisting that the price was too high) 
As a result, producers lowered their price from 14.25¢) 
to 14.00c. on June 15. However, the GSA refused to” 
accept offers of lead even at the 14.00c. level and’ 
sellers were waiting to see what the Government con-% 
sidered a fair price for the metal. " 

The question was whether the zinc price could be 
sustained at the 11.00c. level or whether the Govem- 
ment might not seek to push that price down in its 
next purchase. Consumers were hesitant in their 
buying procedures at this point—wondering whether 
they had better not wait until the situation was clari- 
fied before buying. Should the Government refuse 
to bolster the market consumers might get a price 
break, it was felt. 

As we went to press it was announced in Washing- 
ton by the Office of Defense Mobilization that the 
GSA would begin buying lead and zine at “the mar- 
ket price”. Originally it had been planned to buy for 
the stockpile at a price no higher than a suggested 
ceiling. Interestingly enough, it was learned that the 
intended zinc ceiling was 13.00c. against a market 
price of 11.00c. The suggested lead ceiling was said 
to have been under 14.00c. Purchases of lead and zine 
at the market price were confirmed in trade circles 
around June 17. 

Zinc statistics for May showed a gain in output, a 
falling off in consumption and higher unsold stocks. 
The production of all grades of zinc in May amounted 
to 73,654 tons as compared with 70,258 tons in April, 
a gain of 3396 tons. May output was highest since 
January. Shipments of all grades of zinc to domesti¢ | 
consumers were 61,859 tons, a decline of 5263 toms | 
from April. Stocks of all grades of slab zinc in the 
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RING 


a Whooosshh! Jet engines generate a 
powerful amount of heat . . . heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is .. . or 
rather was . . . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple . . . whether for 
jet engines or industrial furnaces . . . you'll 


—_ : 


find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 
corrosion, oxidation . . . guaranteed to register 
true temperature-E.M.F. values within speci- 
fied close limits. 


That’s only part of Hoskins’ product picture, 
though. Other specialized quality-controlled 
alloys developed and produced by Hoskins 
include: Alloy 785 for brazing belts; Alloy 717 
for facing engine valves; special alloys for 
spark plug electrodes; Alloy 502 for heat 
resistant mechanical applications. And, of 
course, there’s Hoskins CHROMEL .. . the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in 
countless different products. 


MANUFACTURING 


COMPANY 


4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 





« _ a “2 * , 
Heating elements made of 
Hoskins Chrome! deliver fuil- 
rated power throughout their 
long and useful life. 


Sparks fly better, last 
longer in today's spark plugs 
... thanks to Hoskins’ spark 
plug electrode alloys. 


Hot stuff for hot jobs! 
Hoskins Alloy 502 is ideally 
suited to many mechanical- 
structural applications. 








S=5 


Here’ a 


4 


to control: 








—— 
ey 


i 


———— 


Robertshaw ove F-1 


Single Pole, Double Throw 





296 


—————<— 


CiRCcuIT 
Bs eS 









CCN Cl aL i i 


Used to control two heating 
circuits, or to operate a mo- 
tor when such operation is 
required in combination 
with a heater or commercial 
laundry dryer, etc. where it 
shuts off current to heating 
element and turns on signal 
light. 


When thermostat calls for 
heat, high heat element au- 
tomatically cuts in and 
holds until set temperature 
is reached. Main contacts 
are then broken automati- 
cally and low, or holding, 
element is cut in to function 
until drop in temperature 
again calls for heat. Maxi- 
mum temperature range 
550°F. Write for full infor- 
mation. 


Kolertshaw 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY * YOUNGWOOD, PENNSYLVANIA 





hands of producers at end of May totaled 209 898 
tons as compared with 200,740 tons at end of April 
a gain of 9088 tons. . 

Lead statistics for April (latest available at the time 
of this report) showed refined lead output lower ang 


| stocks more or less unchanged. April output came to 


46,730 tons as against 50,808 tons in March. Domestic 
shipments of refined lead were 47,161 tons while jn 
March they came to 47,837. Stocks at end of April 


| totaled 100,441 tons, against 100,927 tons at end of 


March. 
While focus of attention was on stockpiling, there 


| was also wide interest in the report that the Tarif 


Commission had recommended a 50 per cent jp. 
crease in duties on lead and zinc. Latest information 
had the recommendation on the President’s desk but 
no action had been taken on it. 


COPPER: The strength of the copper market copn- 


| tinues to surprise not only consumers but sellers as 


well. And during the past month, that strength seems 


' to have been more than sustained. Several factors 


contributed to this: 
(1) At the close of May, it was learned that the 
General Services Administration had signed contracts 


| with both Anaconda and Kennecott Copper for Chil- 


ean copper. The contract with Anaconda was said to 
be for 64,000 tons and the contract with Kennecott 
for approximately 36,000 tons. The material is to be 
delivered to the national stockpile and the price, in- 
cluding delivery to storage plant, is to be 30.00c. a Ib, 
less allowances for cathode copper. 

It was understood that part of the copper is already 
in the United States and this metal will be trans- 
ferred to the stockpile immediately. The rest of the 
tonnage will be moved to the U.S. as soon as possible. 

The taking of the 100,000 tons of Chilean copper 
off the market—even though anticipated—served as a 
price bulwark. Consumers believe that there will be 
no price break in copper in the immediate future. 

(2) Lower production of copper, cutting of inven- 
tories to the bone also aided price strength. Consumers 
all along have been buying more or less on a hand-to- 
mouth basis. With a slashing of output and less cop- 
per available, consumers had to come back into the 
market for additional tonnages. The renewed scramble 
for the metal helped sustain the 30.00c. price. 

(3) The price of scrap, often regarded as a barom- 
eter, has been holding up well. The principal reason 
is that scrap copper has been in sharp demand abroad 
and exporters have been doing a thriving business 
at prices several cents above the domestic level. How- 
ever, in the past two months, higher offering prices 
by custom smelters and ingot makers, has channeled 
scrap into domestic plants. This, too, has kept the 
primary price up. 

Pointing to the attempt to reduce stocks on the 
part of consumers, the May copper statistics showed a 
decrease of 42,412 tons which brought refined copper 
stocks down to 82,111 tons, the smallest since last 
September. Obviously, this sharp reduction was due 
to the transference of a large portion of Chilean stocks 
here in the U.S. to the Government for its stockpile. 
Deliveries of refined copper hit 111,005 tons, an it- 
crease of 6426 tons over April. There was change in 
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| Cam & Gear, Rotary Limit Suiteh 
e 
f iene 
“ GEMCO ELECTRIC Rotary Limit Switch. 
For use where movement can be ex- 
n pressed as shaft revolutions. Precisely 
it controls movement of electrically oper- 
ated doors, windows, machinery, large 
valves, etc. Large selection of gear 
- ratios assures unlimited control. Easily 
adjusted cams lock securely in place. 
1S 
“ Highest quality bronze and steel gears 
ed supported by Oilite bearings. Enclosure 
* is durable, molded, Gemco Fibraloy, 
a special fibre glass alloy resistant to 
re shocks, solutions of acids, alcohols, 
ts hydrocarbons and heat. NEMA type 
‘1. Complete specifications and prices available on request. 4 and 7 enclosures also available. 
to A . *, 
Gt Control Panels— Electric Gager— Limit Suiteher | 
be iM 0 ELE TRIC CO 25681 W. 8 MI. RD. 
‘ (7: ' ' 4 DETROIT 19, MICH. 
dy 
ns- 
the 
ile. 
per 
sa 
be 
en- The Electric Products Company of Cleveland, Ohio, nationally recognized for the high- 
1eTS i quality and performance of its custom-built electric motors and generators, cut 33 cents 
to- from the cost of each of these No. 5 Baylis Brass Brush Holder Bodies — improved quality 
and appearance — by taking the simple and easy step of changing from the previously 
= used sand-mold casting to a Barnes Permanent-Mold Casting! 
the : 
‘ble Here’s What They Accomplished by the Change: 
1. Saved Extensive Milling and Sanding of 5. Doubled the Conductivity of the Brush 
om- Brush Holder! Holder Due to the Denser, Finer Grain 
Structure of the Barnes Permanent-Mold 
ison 2. Eliminated the Operation of Drilling 5 Casting! 
‘oad semen 6.1 d the A f the A 
PREVIOUS SAND-MOLD CASTING ” he a _ Tae oe 
ness 3. Eliminated the Waste of 5 oz. of Scrap 7 ate one Conseutent 
[ow- Metal from Each Casting! 7. Secured Similar Across-the-Board 
rices Savings When They Switched to Barnes 
led 4. Cut 50% from Cost of Shipping the Permanent-Mold Castings on Their No. 7 
“i Castings from Supplier to their Plant. Holders! 
the 
You, Too, Can Save! 
Whether it’s brush holders or any other non-ferrous casting, Barnes Permanent-Mold 
the 
Castings save hours of set-up time, thousands of dollars in machine time and labor! Don’t 
ed a overlook the possible savings to you! Send us your prints, today, for a cost estimate. 
pper You're under no obligation, of course. 
last 
be yf Saving Thousands for Hundreds 
0c e Certs 
ile aN BARNES PERMANENT-MOLD, INC. 
n in- PERMANENT-MOLD CASTING 
gein MANSFIELD, OHIO 
RING JULY, 1954 
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mine production, the May total being 71,459 to 
against 70,977 in April. ” 


ALUMINUM: The “big” news in June was the ar 
nouncement that the Government has decided not t 
promote the long-delayed $200,000,000 “third round” 
expansion of the aluminum industry. The expansion 
proposal would have boosted the nation’s aluminum 
producing capacity by more than 15 per cent, or 24(). 
000 tons. 

Consumers were undecided as to the meaning of 
this information. On the one hand, refusal to expand 
aluminum production may make for a tighter supply 
situation in the future. On the other hand, the Office 
of Defense Mobilization is reported to have decided 
against expansion because a reappraisal of the military 
needs shows that less aluminum is needed. In addition 
it is expected that more Canadian aluminum will be 
available. 

Mav aluminum output showed a record production 
of 250,175,582 lb produced, an increase of 9,308.68 
lb over April. For the first five months of 1954, output 
has totaled 1,189,180,238 Ib, as against 989,103,419 J} 
in the corresponding period of 1953. That’s why some 
consumers are optimistic. 

In this respect, it was noted by the GSA that alu. 
minum production from new facilities created under 
the Government’s expansion program will reach 403. 
407,600 lb during the second quarter and that nearly 
80 million Ib will be supplied to non-integrated users 
who fabricate but do not produce the metal. 

Pricewise, there was no change in primary alumi- 
num which was maintained at 21.50c. for 30-Ib. ingot 
99°%, plus. However, prices of scrap aluminum ad- 
vanced during the month and smelters indicated that 
this was because exporters were paving higher prices. 
Their objections on this score found sympathetic ears 
in Washington and during the month of June it was 
announced that more stringent regulations of aluni- 
num scrap exports were being put into effect. Latest 
information was that some primary aluminum produe- 
ers were bidding top prices for scrap. 


TIN: Tin price fluctuations during the past month 
were small. On June 15, the price of spot tin was 
93-1/8c. A month ago it was 93%c. This despite the 
rapid worsening of the Indo-China situation. 
Meanwhile, the Senate and the House passed a 
resolution to retain the tin smelter at Texas City under 
Government operation for another year. 


MISCELLANEOUS METALS: Mercury: The price 
of mercury these days is regarded as nominal. Having 
climbed to $275 per flask of 76 Ib., it was regarded as 
nominal because of the unavailability of supply. Hold- 
ers of spot mercury were said to be able to name their 
own price. As a result of this tight situation, the Gov- 
ernment put through export restrictions on mercury, 
starting June 5. At the same time, the Senate Armed 
Services Committee named a subcommittee to investi- 
gate the nation’s supply of critical and strategic mate- 
rial. The chairman announced that its first job will be 
to inquire into the current shortage of mercury which 
has caused a recent 50 per cent price increase. 
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| Mallory Silver-Cadmium Oxide will give you an improved 
ALU 
se combination of high conductivity and anti-sticking qualities. 
03,- 
arly In applications where silver or silver alloy contacts tend to stick or erode under arcing, Mallory 
— Silver-Cadmium Oxide Contacts are often the solution to better performance. 
imi- Mallory Silver-Cadmium Oxides are composition materials with greater resistance to sticking 
ngot and erosion than fine silver, and higher conductivity than true alloys of the same materials. Here 
= are two examples of its performance... 
ices, In overload tests on aircraft relays, Mallory Silver- 
ears Cadmium Oxide Contacts interrupted 250% more current 
be Get All The FACTS than fine-silver without welding. 
atest Write for your copy of the In a 440-volt AC motor controller test, Mallory Silver- 
duc: new Mallory Contact Catalog. Cadmium Oxide Contacts resisted arc erosion 40% better 
It contains a complete descrip- than fine-silver. 
tion of all Mallory materials 
ail and facilities for producing To manufacturers of relays, motor starters, controls and limit 
ale contacts and contact assem- switches, Mallory Silver-Cadmium Oxide Contacts can mean 
e the lies for every service... as significant improvement in performance and life. They may 
well as valuable technical and : : _ ; ‘ ‘ oe 
ae permit a substantial increase in the electrical rating of your 
oe! : c equipment, without increase in size. Yet, cost is often no greater 
er j . 
_ than for fine-silver contacts. 
price 
aving | M PR MALLORY & CO inc 
led as | Expect more...Get more from MALLOR 
Hold- | 
> their 
» Gov- 
rCurY, | 
£8 
— | Serving Industry with These Products: 
mate- Hlectromechanical—Resistors © Switches © Television Tuners © Vibrators 
Ibe | Electrochemical— Capacitors e Rectifiers ¢ Mercury Batteries 
hack | Metallurgical— Contacts e Special Metals and Ceramics © Welding Materials 4 
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A NEW HUSKY 


INIATURE RELAY 
that really takes ‘ SHOCK: and 


} VIBRATION! 


The new Husky “500” miniature relay will with- 
stand over 50 G’s Operating Shock and 250 G’s 
Mechanical Shock. Vibration, 30 G’s up to 2000 c.p.s. 
Available with the following pole combinations: 6PDT 
(Type 518), 4PDT (Type 512) and 2PDT (Type 506). 











cs cseuebvounsoniuacees 26.5 V. DC 
ROM BRE BUGS oscssscsescnsscnesosees 2 AMPS, 24 V. DC 

Non-inductive 
cil Up to 85,000 feet 
DI mM ENSIONS 


TYPE | OVERALL LENGTH DIAMETER | MOUNTING CENTERS 





] 

] 
ea a Kn 
512 | ] 2%)” | 4a 1 1%” 
518 | 12 on — | He | 1%” 


TEMPERATURE RATINGS (ALL TYPES) 


ad clit ee alee — 55C to + 85C 
Wiles eediadianstiida akan tismptnncivends — 65C to + 125C 
siden cnein eaBiadeaeoseestendaasonnati — 65C to + 200C 


SEND TODAY FOR COMPLETE DATA 
AND HANDY RELAY REFERENCE FOLDER! 






Price Electric Corp. 
Church & 2nd St. 
Frederick, Maryland 


Please send complete data on Type 500 minia 
ture relays and relay reference file. 


Zone State ° 
Frederick, Maryland 
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Magnesium: Magnesium primary ingot production 
in April amounted to 6203 tons, 5 per cent less than the 
6545 tons produced in March. As has been the case 
since July 1953, production is off in relation to the 1953 
figures when Government plants were in operation. 
Shipments this year were off considerably in relation 
to 1953 when the Air Force program was near its peak. 
The price of 99.8% ingot remains at 27.00¢ per Ib, 
Freeport, Tex. in 10,000-Ib lots. 

Nickel: Good news for civilian users of nickel came 
from Washington this month. The Business and De- 
fense Services Administration stated that nickel avail- 
able for civilian use in the third and fourth quarters 
of 1954 will equal the tonnage distributed in the first 
and second quarters. This means, according to BDSA, 
that after stockpile acquisition and military require- 
ments are met, the total nickel available for non- 
military use in 1954 will be approximately 110-115 per 
cent of the total of 1953. Pricewise, nickel maintained 
strength at the 60.00¢ contract price. 


STEEL: The steel market shows a steady pace and 
this, in itself, has been somewhat encouraging to ob- 
servers. It is felt that perhaps, after the usual summer 
lag, the market w ill witness an upturn. Despite threats 
of a steel strike, consumers were slow to enter the 
market for material. Possible exception was in sheets 
and tinplate. Most observers believe that the ingot rate 
will hold at around 70 per cent for the rest of the year. 





Ductile lron 


(Continued from page 95) 





methods or it may be alloyed for further improvement 
of performance in specific applications. 

Industrially it has found extensive uses in paper, 
textile and shoe making machinery and in machine 
tools; in automotive and aircraft manufacture; and in 
the design of electrical generating and distribution 
equipment, and in the appliance fields. A few specific 
applications in the electrical category include: ex- 
plosion-proof switch boxes, circuit breaker compon- 
ents, electric motor frames and end plates, generator 
winding rings, commutator rings, telephone yokes and 
poles and miscellaneous electrical fittings. The im- 
proved strength and resistance to growth make it at- 
tractive for many elevated temperature applications. 
Both the Army Ordnance Department and the Naval 
Bureau of Ships will accept the ductile irons for cer- 
tain equipment. The naval shipboard uses are signifi- 
cant because cast iron has never before been allowed 
in a fighting ship. Ductile iron is an established and 
dependable engineering material with rapidly ex- 
panding fields of application. oOa0 
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STEEL 


Every Kind 
Quick Delivery 


BARS—carbon & alloy, 


TUBING —seamless & 
hot rolled & cold fin- 


welded, mechanical & 


ished boiler tubes 
STRUCTURALS — chan- 
nels,angles, beams, etc. 
PLATES— Many types in- 


STAINLESS — Allegheny 
sheets, plates, bars, 
tubing, etc. 


REINFORCING bar & 
access. 
BABBITT bearing metal 


MACHINERY & TOOLS 
for metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants at: New York + Boston 

Philadelphia + Charlotte, N. C. + Cincinnati + Cleveland + Detroit 

Pittsburgh + Buffalo * Chicago + Milwaukee + St. Louis * Los 
Angeles * San Francsico * Spokane * Seattle 


cluding, abrasion re- 
sisting, Inland 4-Way 
Safety Plate, etc. 

SHEETS — hot & cold rol- 
led, many types & 
coatings 








Your product benefits 3 ways from 
the use of a DIALCO Pilot Light: 


Enhanced appearance: The glow of light and 
sparkle of a lens add colorful visual attraction. 
Greater safety: A timely warning flashed by a pilot 
light can prevent damage to equipment. 

Added service: Discs inserted behind lenses can be 


used to deliver specific messages, such as “FUEL 
LOW”, “EMPTY”, “GYRO”, “ON”, “OFF”, etc. 


Let the Dialco engineering department assist you in 
selecting the right lamp and the most suitable pilot 
light for your particular needs. 


Dialco offers the complete line of pilot lights, from 
sub-miniature types to giant units with 112” lenses. 


Every assembly is available complete with lamp. 
SAMPLES ON REQUEST AT ONCE — NO CHARGE 


Illustrations are approx. 44% actual 
size... (A) No. 8-1930-111 sub- 
miniature pilot light ...(B) No. 
521308-991, with multivue cap... 
(C) No. 922210-111, dimmer type... 
cs (D) No. 47901 with light shield cap. 


Write for Catalogues L-151, L-153, and L-154 


A 


a 
<7 





Foremost Manufacturer of Pilot Lights 


DIALIGHT 


CORPORATION 
60 STEWART AVE. © BROOKLYN 37, N.Y. © HYACINTH 7-7000 


PLANT AT 
BROOKLYN, N.Y. 
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index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- 
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sult latest issue. Expanded data may be secured from advertisements. Publisher will supply any 
additional information which is available. upon request. Address—John A. Campbell, Director 
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ACTUATORS, BALL-SCREW BEARINGS. BALL (Miniature) BIMETALS. Sce Thermostatic Bimetals 
Cleveland Pneumatic Tool Co., Dept. G-T7, Landis & Gyr, Inc., 45 W. 45th, New ‘ 

3781 ¥. 77th, Cleveland 5, Ohio York 36. \. Y. BITS, SCREW and BOLT. Sce Socket 

New Departure Div. of General Motors Serew Keys and Wrenches 
Comp, Bristol, Conn. 

ASNESIVES U. S. Gasket Co., Camden 1, N. J. BLADES, FAN 
ee S, 5 eerie. Alcoa Bldg., BEARINGS. BALL and ROLLER Torrington Manufacturing Co., Torrington, 
se Cork Co., 7006 Ingersol, Lan- (Radial and Thrust) Conn. 

easter, Pa. ah 7 “ , 

: Fafnir Bearing Co., New Britain, Conn. BLOCKS. PILLOW 

Bakelite Co., A Division of Union Carbide oe $ 7 , 

& Carbon Corp., 30) Madison Ave., New ee eet. a General Motors Fafnir Bearing Co.. New Britain, Conn 
coe é: N.Y. Div. 5000 Summer. Nice Ball Bearing Co.. 30th & Hunting SKF Industries. Inc., Philadelphia 32. I’a 
a a , Park Ave., Philadelphia, Pa. e ; 

— os oo" 1307 SKF Industries, Inc., Philadelphia 32. Pa BLOCKS, TERMINAL. See Strips, Blucks 

Walck Rd N. Tonawanda. N. Y. Timken Roller Bearing Co.. 1835 Dueber and Boards, Terminal. 
capers Co., Inc.. Chemical Div., Dept. Ave., S. W. Canton 6, Ohio seen ' ‘ie 
-74, Pittsburgh 19, Pa. BEARINGS & BUSHINGS. . See Fans an owers 
a. Mining & Mfg. Co., St. Paul LUBRICANT-RETAINING 
Sauereisen Cements Co., 1045 N. Canal, Amplex Div. of Chrysler Corp., Dept. E BOLTS. See Fasteners 
Pittsburgh 15. Pa. 6501 Harper, Detroit 31, Mich. 
Van Cleef Bros.. Inc., 7800 Woodlawn, Bound Brook Oil-Less Bearing Co., Bound goXES, METAL. See Sheet Metal 
Chicago 19, ML Brook, N. J. : ae Fabricators. 
Graphite Metallizing Corp... we ape. 
3 han Ave., Yonkers 3, } Yr. (Oilless, 
ALUMINUM. See also Castings. Self lubricating) BOXES and CRATES. WIREBOUND. sce 


sae, Alcoa Bldg., yforaine Products Div. of General Motors also Containers, Packaging and Shipping. 
sbur; 8 Corp., Dayton, Ohio National Metal Edge Box C+ 212 Cal- 
Federated Metals Div. | American Smelting Radio Cores, Inc., 9540 Tulley Ave., Oak * Sowhill, Philadelphia 23 oe 

York 5 "N _ ee Sees. _ Lawn, Ill. Rathborne. Hair and Ridgeway Box Co., 


United States Graphite Co., 1621 Holland, 440 W. 21 Place, Chicago 8. TIl 
a wet ee ye. cue Saginaw. Mich. . Wirebound Box Manufacturers Association, 
° Waukesha Seer ee of Waukesha Tool Room 1150, 327 S. La Salle, Chicago, TI. 
Co., Waukesha, Wis. 
eee ee BEARINGS & BUSHINGS, METAL BRAKES, BENDING. See Benders, 
ANODES, PLATING (Brass, Bronze, Steel, ete.) Krake and Shears. 
American Brass Co.. Waterbury 20, Conn. Amplex Div. of Chrysler Corp.. Dept. E, 
Baker & Co., Inc., 113 Astor, Newark 5, 6501 Harper, Detroit 31, Mich. BRAKES. MAGNETIC 
N. J. Bound Brook ou less Bearing Co., Bound pynamatic Div. of Eaton Mfg. Co., Ken 
Chase Brass & Copper Co., Waterbury 20, Brook. N. J osha, Wis 
Conn. Chase Brass & Copper Co., Waterbury 20, earns Magnetic, Inc., 642 S. 28th. Mil 
du Pont de Nemours & Co.. Inc., E. I1., _ Conn. " ‘ waukee 46, Wis 
Electro-Chemicals Dept., Wilmington 98, Federal-Mogul Corp., 11063 Shoemaker, warner Electric Brake & Clutch Co., Dept. 
Del. Detroit 13, Mich. EM. Beloit. Wis 
Federated Metals Div.. American Smelting eee & Co.. Inc., P. R.. Indianapolis 
& Refining Co, 120 Broadway, New 6. Ind. 
York 5, x : Moraine Products Div. of General Motors BRASS, BRONZE and COPPER 
General Plate Div., Metals & Controls Corp., Dayton, Ohio All Commercial Forms 
Corp., 47 Forest, “Attleboro, Mass. United States Graphite Co., 1612 Holland, (For Wire, See Wire and Cable, Bare) 
(Silver, Gold) Saginaw, Mich. ; American Brass Company, Waterbury 20, 
Handy & Harman, 82 Fulton, New York Waukesha Bearings Div. of Waukesha Tool Conn. (Also Tobin Bronze, Chromium 
38, N. Y. (Gold and Silver) Co., Waukesha, Wis 


Copper and Selenium Copper Alloys) 


Hussey & Co., C. G.. Pittsburgh 19, Pa. American Nickeloid Co.. Peru 3. Ill. (Pre- 
Improved Seamless Wire Co., Inc.. 775 BEARINGS and BUSHINGS. Finished Brass and Copper Sheet & 
—— ea a / ¢ Ude Yt NON-METALLIC Strip) 
akepeace Co. . nion ate > ; 7 . iy Chase Brass & Copper Co., Waterbury 20, 
& Wire Co., Attleboro, Mass. Pee Pee Pittsfield” Mass ee Conn. 
Revere Copper & Brass. Inc., 230 Park wotional Carbon Co.. Div. Union Carbide Driver Co.. Wilbur B.. 150 Riverside Ave., 
Ave., New York 17, ™ Y. & Carbon Corp., 30 E. 42nd, New York | Newark 4, N. J 
Seymour Manufacturing ©o., Seymour, 17,N. ¥ Federated Metals Div.. American Smelting 
Conn. National Vulcanized Fibre Co., Wilming-  & Refining Co. 120 Broadway, New 
ton 99, Del. Os o. X. 
ASBESTOS SLEEVING. See Sleeving and aly: ‘Ivani Hussey & Co.. C. G., Pittsburgh 19, Pa 
Tape, Asbestos. — Corp. of Pennsylvania, Reoding. Iiseo Copper Tube & Products Inc 5745 
Radio Cores. Inc., 9540 Tulley Ave., Oak Mariemont Ave., Cincinnati 27, Ohio 
BALANCING MACHINES Lawn. Ill. (Copper Tubing) 
See Vibration Test Machines. Richardson Co., 2799 Lake. Melrose Park, Revere Copper & Brass, Inc., 230 Park 
Ml. Ave., New York 17, N. Y 
BALLS, BEARING Ryerson & Son, Inc., Joseph T., Chicago, 
bs Tl. BRAZING ALLOYS, SILVE 
Abbott Ball Co., 60 Railroad Place, Hart Spaulding a a 8. $ R 


Baker & Inc., 113 Astor, Newark ! 
Hartford Steel Ball Co., Hartford 10, Conn. aker & Co., Inc tor, Newark 5, 


SKF Industries, Inc., Philadelphia 32, Pa. Westinghouse Electric Corp... Gateway 


Strom Steel Ball Co., 1850 9 54th Ave Center. Bldg. No. 3, 401 Liberty Ave., Chae Bras ee ny ee ae 
’ — . . he >i 99 
Cicero 50, Til. Pittsburgh 22, Pa. General Plate Tir. Metals and Controls 
Corp., 47 Forest, Attleboro, Mass 
BATTERIES, DRY BEARINGS. FLEXIGLE (Rubber-backed) a & pee. 82 Fulton, New York 
Mallory & Co., P. R., Indianapolis 6, Ind. [ord Mfg. Co.. Erie, Pa. 38 UNgie es 
National Carbon Co., Div. Union Carbide pBeLts neuiineh Misiatens Wire Co.. Inc., 775 
& Carbon Corp., 30 Fast 42nd, New Eddy. Providence 5. R_ I 
York 17. N. ¥ Signal Engineering & Mfg. Co., 154 W. Makepeace Co., D. E.. Div. of Tnion Plate 
p ; 14th, New York 11, N. Y x Wire Co., Attleboro. Mass 
BATTERY ELIMINATORS Mallory & Co., Inc.. P. R., Indianapolis 
ee Pow 7 BELT DRIVES. See Drives, Belt 6, Ind 
Seo Power Guppty Units, Rectifiers. Ney Co, J. M.. 371 Elm, Hartford 1, 
BEAD CHAINS BENDERS, BRAKE & SHEARS Conn. 
eee : ea Gnome. ee ee: a, 506 N Pitcher, BRONZE. See Brass Bronze & Copper; 


also Phosphor Bronze 


Ryerson & Son, Inc., Joseph T., Chicago, 

BEARINGS, BABBITT ll. 
Moraine Products Div. of General Motors, rb . BRUSH CAPS 

Dayton, Ohio (Steel- Backed) ee COPPER (Rod. Strip. Tube, pioenix Electric Mfg. (o.. 711 W. Lake, 
Ryerson & Son, Inc., Joseph T.. Chicago, ire) _ Chicago 6 Ml 

Tl Beryllium Corp.. Reading. Pa Triple ‘‘M'’ Electronents Div.. Midwest 
Waukesha Bearings Div. of Waukesha Tool Mallory & Co., Inc., P. R., Indianapolis Molding & Mfg. Co., 4630 W. Fullerton 

Co.. Waukesha, Wis. &. Ind Ave.. Chteago a. nL 





BRUSHES: CARBON, GR 
METAL-GRAPHITE —APHITE, 


Becker Brothers Carbon Co., 
Ave., Cicero 50, Ill. wes S. 52ng 
Graphite Metallizing Corp., 1 
; nan Ave., Yonkers 3, )’, o Nepper 
nsulation and Wires, Inc., 
teau Ave., St. Louis 3, Mo. $435 Chou. 
National Carbon Co., Div., Union ¢ 
& Carbon Corp.,” 30 Has anit 
York 17, N. Y. + 4and, “New 
Speer Carbon oy Mt. ahterrs. Pa 
Stackpole Carbon Co., Marys Pa. 
Superior Carbon poate 4% 911 
as George Ave., °c Cleveland 5, Ohio A 
nited States Graphite Co., 16 
Saginaw, Mich. " Hollang, 
Westinghouse Electric Corp., Gatew 
Center, Bldg. No. 8, 401 Liberty anv 
Pittsburgh 22, Pa, “i 


BRUSH HOLDERS. See Holders 
Commutator Brush 


BUSHINGS 


BEARING. See Bearings and Ry 
COMPOSITION. See Plastics Molde 
FIBRE. See Fibre, Vulcanized. 
GLASS. See Glass, Technica] 
HERMETIC SEAL. See Seals 
‘terminals, Hermetic. 
MICA. See Mica. 
PORCELAIN. See Ceramics 
RUBBER. See Rubber, Rubber 
Products 


and 


CABINETS, SHEET METAL. See s 
Metal Fabricators +o Eien 
CABLE. See Wire & Cable 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire, 


CAMBRIC, VARNISHED. See Fabrics 
Insulating. , 


CAPACITORS 


Aerovox Corp New Bedford, Mass, 

Aircraft-Marine Products, Inc., 2100 Par- 
ton, Harrisburg, Pa 

Centralab Div. of Globe-Union, Inc., 949. 
E. Keefe Ave., Milwaukee 1, Wis, 

Cornell-Dubilier Electric Corp., Dept. 
H-44, South Plainfield, N. J. 

Corning Glass Works, Dept. EM-T7, Cor- 
ing, N. Y. (Metallized Glass) 

=, Resistor Corp., Electronics Dir,, 
Erie, Pa 

Fanstee] Metallurgical Corp., North Chi- 
cago, Ill. (Tantalum) 

General Electric Co., Apparatus Gales Diy., 
Schenectady 5, N. Y¥ 

Industrial Condenser Corp., 3245 N. Cali- 
fornia Ave., Chicago 18, IIL. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. ae 3. Mo. 

Johnson Co., E. F., 204 Second Ave., 8.W., 
Waseca, Minn. 

“> Co., Inc., P. R., Indianapolis 


Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis 

Plastic Capacitors, Inc., 2511 W. Moffat, 
Chicago 47, Tl. 

Potter Co., Dept. B. North Chicago, II. 

Radio Materials Corp., 3325 N. California, 
Chicago 18, Ill 

Sangamo Electric Co., Marion, Ill 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Stackpole Carbon Co., St. Marys, Pa. 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa 


CARBON AND GRAPHITE: (Contacts 
Electrodes, Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 

Becker Brothers Carbon Co., 3450 8, 52nd 
Ave., Cicero 50, TIl. 

Erie Resistor Corp Electronics Dir., 
Erie, Pa. 

General Ceramics Corp., Keasbey, N. J 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 

Speer Carbon Co.. St, Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 Holland, 
Saginaw. Mich. 


CASTINGS. ALUMINUM and 
MAGNESIUM. See also Castings, Die. 


Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa 3 

Barnes Permanent-Mold Inc., 671 N 
Main. Mansfield. Ohio 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich. 

Parker White Metal Co., Erie, Pa 

Thompson Products, Inc., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 


CASTINGS, BRASS, BRONZE, COPPER 


Barnes Permanent-Mold Inc., 671 N 
Main. Mansfield. Ohio 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 

Philadelphia Bronze & Brass Corp., Sub 
of P. R. Mallory & Co., Inc., 29nd and 
Master, Philadelphia 21, Pa 


CASTINGS, DIE 


Aluminum Co. of America, Alcoa Bldg. 
Pittsburgh 19. Pa 
Doehler-Jarvis Corp., Sub. of National 


Lead Co., Toledo 1, Ohio 


To communicate with any ~ manufacturer ‘whose name " appears in this issue use READER INQUIRY FACILITY, page 235 
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Zircon 
and 
Zirconium 
Oxides 
are 
everywhere 
in 


Ceramics 


JULY, 1954 


Few raw materials do so much so well in so 
many ceramic fields as zircon and zirconia 
products. Properties peculiar to them provide 
production and cost advantages across a 
broad swath of the industry. Among more 
important applications... you'll find: 


WHITEWARE 


As glaze opacifiers ... stains . . . dielectric 
setter material, sagger wash or in combination 
with Titanates in high dielectric bodies... 
shapes and cements for electric insulation... 
low loss electric porcelain bodies. 


GLASS 

As flux blocks and orifices .. . air blasting 
material . . . glass component. . . polishing 
compound. 

ABRASIVE 


As abrasive material as well as component. 


WELDING 


In weld rod coatings. 
Cc 


PORCELAIN ENAMEL 


In frit compositions... mill addition opacifier 
. ceramic pigments... as a refractory. 


REFRACTORIES 

As crucibles, bricks, pouring spouts 
and linings in melting metals and alloys... as 
foundry sand, flour and washes. 


@ Why not look into the advantages 
that determine this broad use. You can obtain 
full facts from our New York City Office. 


TAM 
PRODUCTS 


U.S. Pat. Off. 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 
111 Broadway, New York City 
General Offices. Works and Research Laboratortes: 
Niagara Falls, New York 





Registered 
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WE BUILD 


LARGE 


TRANSFORMERS 








Here is an example of Acme Electric transformer 
engineering in larger size transformers, Power — 
Precision — Performance. The engineering skill that 
has made the name Acme Electric famous in small 
transformers is exemplified in these dry type, power 
transformers. We have the manufacturing facilities 


to build power transformers up to and including 
750 KVA, 


AND SMALL ONES, TOO! 


Only one-inch in diameter, this reactor is an 
example of Acme Electric production in units 
with limited mechanical dimensions. 


The complete facilities to produce such a wide 
range of transformer sizes is ample assurance 
that all your transformer needs can be ob- 
tained from one source. 





ACME ELECTRIC CORPORATION 
357 WATER ST. CUBA, N.Y. 


West Coast Engineering Laboratories: 
1375 W. Jefferson Boulevard, Los Angeles, California 


In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 
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Gries Reproducer Corp.. 149 Beechwood 
Ave., New Rochelle, N. Y. (Zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich 

Madison-Kipp Corp., 
Madison 10, Wis 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting Al- 
ays) 

Parker White Metal Co., Erie, Pa. (Alu- 
minum & Zinc) 

Stewart Die Casting Div., Stewart Warner 
a, 4535 W. Fullerton Ave., Chicago 
39, Il 

Thompson Products, Inc., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 


214 Waubesa Ave., 


CASTINGS, INVESTMENT 


International Nickel Co In 67 Wall 
New York 5, N. Y. (Nickel and Alloys) 
Thompson Products, Inc., Light Metals 


Div., 2269 Ashland Rd., Cleveland 3 
Ohio 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray 


CEMENT, CERAMIC 


Titanium Allgy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y 


CEMENT, INSULATING and SEALING 


Bakelite Co., A Division of Union Car 
bide & Carbon Corp., 300 Madison Ave 
New York 17, N. Y. 

Communication Products Co Inc., Marl- 
boro, Monmouth County, N. J 

du Pont de Nemours & Co., Inc., FE. I 
Finishes Dept., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc 1307 
Walck Rd., N. Tonawanda, N. Y 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Sauereisen Cements Co., 1045 N. Canal, 
Pittsburgh 15, Pa. 

Titanium Alloy Mfg. Co., Div. of Na 
tional Lead Co., Niagara Falls, N. Y¥ 
Van Cleef Bros Inc., 7800 Woodlawn, 

Chicago 19, Ill 

Zophar Mills, Inc., 117 26th, Brooklyn 3° 

Py ee 


CERAMICS 
Standard & Special Electrical 
Porcelains (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (Cc) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (1) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, 
Tenn, (ADEFG) 

Centralab, Div. of Globe-Union, Inc., 949-G 
E Keefe Ave., Milwaukee 1, Wis. 
(EF) 

Ceramic Specialties Co., 444 W. 6th, East 
Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 937 Grant, Akron 
11, Ohio (ABC) 

Gieneral Ceramics Corp., Keasbey, N. J. 
(BEFI) 

Itlinois Electric Porcelain Co., P.O. Box 
272, Macomb, Ill. (AB) 

{Knox Porcelain Corp., Knoxville 1, Tenn. 
(ABC) 

Louthan Mfg. Co., Sub. of Ferro Corp 
2000 Harvey Ave., East Liverpool, Ohio 
(ABDEF) 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (ABE) 

Vass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. (AF) 

Porcelain Products, Inc., 1241 Sandusky, 
Findlay, Ohio 

Richardson Co., 2799 Lake, Melrose Park, 
Il. (H) 

Rostone Corp., 123 S. Earle Ave., Lafay- 
ette, Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 

Stackpole Carbon Co., St. Marys, Pa. 

‘tar Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABF) 

Steward Mfg. Co., D. M., 3603 Jerome 
Ave., Chattanooga, Tenn. (DEFGI) 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABEF) 

Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 

Universal Clay Products Co., 1540 E 
lst, Sandusky, Ohio (A) 

Wisconsin Porcelain Co., 115 Market, Sun 
Prairie, Wis. (ABF) 


CHAINS, BEAD. See Bead Chains 


CHAMBERS, TEST 


\merican Research Corp., 833 Brook, Bris 
tol, Conn. 


CHARGERS, BATTERY 


Inet Div. Leach Corp., 4441 Santa Fe Ave., 
Los Angeles 58, Calif. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis, 

Crouse-Hinds Co., Syracuse 1, N. Y 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren 
ton N. 


Pyle-National Co., 
Chicago 51, Ill 
Spencer Thermostat Div. of Metals 
Controls Corp 107 Forest, Attlebs 
Mass ebor, 
Square D Co., 4041 N. Richards, Mj 
kee 12, Wis Milwau 
Westinghouse Electric Corp., Gateway 


Center, Bldg. Mo. 3, 401 Liberty Ave 
Pittsburgh 22, Pa = 


1388 N. Kostner Ave. 


CIRCUITS, ETCHED, PRINTED, Etc. 


Aerovox Corp New Bedford, Mass 
Alden Products Corp., 1125 N, Main 
Brockton 64, Mass. . 
American Lava Corp.. Chattanooga 5, Tenn 
Centralab, Div, of Globe-Union Ine.; 949-¢ 
E. Keefe Ave Milwaukee 1, Wis 
Daven Co., 176 Central Ave., Newark, N.j 
Electralab, Inc., 107 First, Cambridg, 
41, Mass. mm 
Erie Resistor Corp., 
Erie, Pa. 
International Resistance Co., 409 N. Broag 
Philadelphia 8, Pa i 
Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass, 
Stupakot? Ceramic & Mfg. Co., Latrobe, Pg 
U. S. Gasket Co., Camden 1, N, J, 


Electronics Diy, 


CLAMPS and CLIPS, SUPPORT 


Augat Brothers, Inc., 31 Perry Ave., At. 
tieboro, Mass 

Weckesser (Cc 5256 N. Avondale Ave, 
Chicago 30, Ill 


CLAMPS and CLIPS, GROUND ang 
TEST 

Burndy Engineering Co., Ine., Norwalk 
Conn 

Ilsco Copper Tube & Products Co,, 5745 
Mariemont Ave., Cincinnati 27, Ohio 

Mueller Electric Co., 1550W E. 38ist 
Cleveland 14, Ohio 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich 

Thomas & Betts Co., Inc., 28 Butler, 

Elizabeth 1, N. J. 


SLEANING COMPOUNDS, METAL 
Zophar Mills, Inc., 117 26th, Brooklyn 32 
N.. z. 


CLIPS, SNAP. See Rings, Retainer & 


Snap, 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth 
Film & Paper 


CLUTCHES 

Centric Clutch Co., P.O. Box 175, Wood- 
bridge, N. J. a 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis, (Magnetic) | 

Hilliard Corp., 106 W. 4th Elmira, N. Y. 

Stearns Magnetic, Inc., 642 S. 28th, Mil- 

aukee 46, Wis. 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. (Magnetic) 
Warner Electric Brake & Clutch Co., Dept, 

EM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cable, 


Insulated. 


COIL CORES and FORMS . 

Accurate Paper Tube Co., 804 N. Peoria, 
Chicago 22, ss ; 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. , . 

Cambridge. Thermionic Corp., 453 Con 
ord, Cambridge 38, Mass 

ena Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio er 

Continental-Diamond Fibre OCo., Newark 
13, Del, 

Gries Reproducer Cre, = Beechwood 
Ave., New Rochelle, N. 1. 

Mycalex Corp. of Agen, 116 Clifton 
Blvd., Clifton, N. J. . 

Paramount Paper Tube Corp.» 612 Lafay 
atte, Fort Wayne 2, Ind. 2. 

Peet isic n Paper Tube Co., 2039 W. Charles 
ton, Chicago 47 

Radio Cores, Inc., 
Lawn, Ill ed one 
ssinite Corp Div. of Precision Fap 

Repube. Ca. °2035B W. Charleston, Chi- 
eago 47, Ill. ; 7 

Stackpole Carbon Co., St. Marys, Ps 
(Screw-type, Molded Iron) 900-922 

Stone Paper Tube Co., Inc., | Dc 
Franklin, N.E., Washington 17, 

U. S. Gasket Co., Camden 1, N. J 


COILS and WINDINGS ‘ 
Acme Wire Co 1255 Dixwell Ave., New 
Haven 14, Conn, 9.08 
Ashland Electric Products, set, = 
Queens Blvd., Long ogg | = »? 
Atlas Coil, Inc., Der ry, 0 a ‘4 
Cambridge ieee Corp., 453 Concor 
Cambridge 38, Mass 2 : 
Comar Electric Co., 3349 W. Addison. 
Chicago 18, Il. Rep: 
Corning Glass Works, Devt - i, 
y N. Y. (Glass Inductan 
Coto. Coil Co., “Inc., 63 Pavillion Ave. 
Providence 5, R. I. 7 
Deno Electric” Co., 93 Main, Winsted 
Conn 
Delta Electronics, 
lyn 22. N. ¥ ‘ae 
Federal Telephone and Rete, Corp., 1% 
ingsland Rd., Clifton, N. ¢- 
Five "Star Co. Plants Place, Plantsville 
Conn a 
General Electric Co., Apparatus Sal 


Div., Schenectady 5, N. Y 


» 
9540 Tulley Ave., Oak 


Cort 


Inc., 759 Green, Brook- 


To communicate with any manufacturer whose name ap er 
in this issue use READER INQUIRY FACILITY, page 235. 
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|RING 


-Hindle 


roducer Corp., 149 Beechwood 
- Nor Rochelle, N. Y. (Molded 
Nylon), -ansformer Co. Inc 10 Woods 
+ Rd., Flemington, N. J. 
Church ranstormer Div., Leach Corp., 
. 710 E. 57th, Los Angeles 58, Calif. 
$ Motorola Corp., Stamford, Conn. 
faster Appliance Mfg. Co., Fourth & On- 
ine, Wis. 
ey Electrical Manufacturing Co., 
Me 00 E. 27th, Los Angeles 58, Calif. 
sothelter Winding Laboratories, 11 Albe- 
“a Ave., Trenton 3, d. ; 
theon Mfg. Co. Equipment Sales Div., 
Ot 6270-EM, Waltham 54, Mass. 
standard Electrical Products Co., 2240 E, 
"Third, Dayton, Ohio ern 
stoni‘e Coil Corp., Route No. 25, Yard- 
gille, N. J. 
wae “Electronics, Inc., 965 Freling- 
J. 


rico . . ’ 
ue Ave., Newark 5, N. 


coll WINDING MACHINES 
Cosa Corp.. 405 Lexington Ave., New York 


ai te, Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. ; 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Universal Winding Co., P.O. Box 1601, 
providence 1, R. z 


coLD HEADED PARTS 
gee Fasteners. 


coMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio : : 
Nipnert Electric Products Co., 1759 W. 
~ Mound. Columbus 23, Ohio 
Toledo Gemmetater Co., 8S. Chestnut, 
ich. 
nt Flectronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Til. : 
Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4, N. Y. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


Appleton Electric Co., 1723 Wellington 
Ave., Chicago 13, Tl 

Crouse-Hinds Co., Syracuse 1, N. Y. 
Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Til. 

Simplet Electric Co., 3600 Potomac Ave., 
Chicago 51, ITI. 


CONNECTORS, WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

American Brass Co., Waterbury 20, Conn. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, TIl. 

Buggie, Inc., H. H., Toledo 4, Ohio 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Cannon Electric Development Co., Dent. 
A 3209 Humboldt, Los Angeles 31, 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. ¥& 

General Electric Co., Construction Mate- 
tials Div., Bridgeport 2, Conn. 

Hubbell, Inc., Harvey, Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Iiseco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Johnson Co., E. F., 294 Second Ave., 

8.W., Waseca, Minn. 

Joy Manufacturing Co., Henry W. Oliver 
_Bidg., Pittsburgh 22. Pa 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio 

Pass & Seymour 
Syracuse 9, N. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 

nae Corp. of America, Wallingford 2, 

nn. 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
horn, Mich. 

Scintilla Div., Bendix Aviation Corp., 
Sidney, N. Y 


Sherman Mfg. Co., H. B., Battle Creek, 
Mich, 


, autc., Solvay Station, 


Soreng Products Corp., 9551 S 
Rehiller Pack, Te SOren® Ave-. 


Switcheraft, Inc., 1328 N. 
motieaeo 22. Ill 

omas & Betts Co., ba 
_ Eiltaeth Pe: 0. Inc., 28 Butler, 
am Cleef Bros., Inc., 7800 
phleago 19, Tl. 

nehester FE] $ 3 

ion ectronics, Ine., Glenbrook, 


Kostner Ave., 


Woodlawn, 


CONTACTORS MA . 
& Contactors GNETIC. See Relays 


CONTACTS and CONTACT POINTS 
or 6 Co., Inc., 113 Astor, Newark 5 


Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

General Plate Div., Metals and Controls 
Corp., 47 Forest, Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R. Indianapolis 
6, Ind. 

Ney Co. J. M., 371 Elm, Hartford 1, Conn. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, Ohio 


CONTACTS, CARBON. See Carbon and 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, Wire- 
bound. 

Bradley Industries, 1650-58 N. Damen 
Ave., Chicago 47, Ill. 

Gaylord Container Corp., St. Louis 2, Mo. 

Hinde & Dauch Paper Co., Sandusky 35, 
Ohio 

Rathborne, Hair and Ridgeway Box Co., 
1440 W. 21 Place, Chicago 8, Ill. 


CONTRACT MANUFACTURING 


Aluminum Goods Manufacturing Co., Mani 
towoc, Wis. 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis. 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Ram Meter, Inc., 1104 Hilton Rd., Fern- 
dale, Detroit 20, Mich. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. 2nd, Milwau- 
kee 4. Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. 

Bristol Co., Waterbury 20, Conn 

Crouse-Hinds Co., Syracuse 1, N. Y. 

7 Electric Co., 1024 McKee, Batavia, 
Tl 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM. Waltham 54, Mass 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 

Ward Leonard Electric Co., 34 South 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Acro Manufacturing Co., Columbus 16, 
Ohi 


o 

Allen-Bradley Co., 1316 S. 2nd, Mil- 
waukee 4. Wis 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, 
Pa 
Zarber-Colman Cx Dept. G-1403 Rock, 
Rockford, Il. 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Fenwal, Inc., 16 Pleasant, Ashland, Mass. 

G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N, J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41. Il. 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 107 Forest, Attleboro, Mass. 
Square D Co.. 4041 N. Richards, Milwau- 

kee 12, Wis. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freyling- 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J 

Tnited Electric Controls Co., 93 School, 
Watertown, Mass. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, TIL 


CONTROLS, PUSH-PULL 
Arens Controls, Inc., 2005 Greenleaf, 
Evanston, Ill. 


CONTROLS, REMOTE. See Push Button 


Stations; Relays and Contactors ; 
Switches. 


CONTROLS, RESISTANCE. See 


Resistors, also Rheostats. 


CONTROLS, SERVO. See Servomechan 


isms. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235. 
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The "Master Touch” 


to Precious Metal 
CONTACTS 


Guided by the research and ex- 
perience of over 75 years, the 
“master touch” of craftsmen who 
refine, melt, roll and fabricate 
every ounce of material delivered 
is reflected in the unvarying per- 
formance of Baker electrical con- 
tacts made of silver, gold or the 
platinum metals . . . They can 
produce special types to specifica- 
tions or fill your needs from a 
tremendous variety of standard 
types. A request will bring our 
complete illustrated catalog to you. 















BAKER & CO., INC. 


113 ASTOR STREET, NEW RK 5, NEW JERSEY 
NEW YORK « SA ANCISCO + CHICAGO 
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IN THIS 


HANDBOOK... 


Soha aera" 3 COMPANY 
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mene 
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100 WAY 


to Improve 
Your Products 


Leam how to make your products 
lighter, smaller, stronger, more cor- 
rosion resistant, more heat resistant, 
and more attractive with Alloy Metal 
Wire, Rod and Strip. 

Send today for this new Hand- 
book. Contains 40 well-illustrated 
pages of useful design information, 
engineering data and application 
studies on our Nickel Alloys. 












COPPER. See Brass, Bronze and Copper 

COPPER, BERYLLIUM. See Beryllium. 

CORD and TWINE, ARMATURE and 
COIL 


Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

nt Sales Co., Inc., 309 N. Jay, Rome 
N.Y 


Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty <Ave., 
Pittsburgh 22, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Resist- 


ance Line Cords. 


CORD SETS 


Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Carol Cable Co., Div. of Crescent Co., 
Inc.. Pawtucket, R. I. 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, III. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo 

Joy Manufacturing Co., Henry W. Oliver 
Bldg.. Pittsburgh 22, Pa. 

Miller Electric Co., 120 Main, Pawtucket, 
R. I 


Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Royal Electric Co., Inc., Pawtucket, R. I. 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, III. 

United Manufacturing & Service Co., 409 
S. 6th, Milwaukee 4, Wis. 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Westinghouse Electric Corp.. Gateway 
Center Bldg., No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wire Stripper Co.. 1729 Eastham Ave., 
East Cleveland 12, Ohio 


CORES. POWDERED METAL. See Cores 
Transformer; Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Acme WBlectric Corp., 357 Water, Cuba, 
N 


Arnold Engineering Co., Marengo, Tl. 
Audio Development Co 2833 13th Ave. 
So., Minneapolis, Minn 

General Ceramics Corp.. Keashey. N. J 

Magnetics, In Dept. EM-9. Butler. Pa 

Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20. Mo 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Tl 

Stackpole Carbon Co., St. Marys, Pa. 

Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 28rd, Indianapolis 7. Ind. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7006 Ingersol, Lan- 
easter, Pa. 


COUNTERS. See also Instruments, Elec- 
tronic; Relays. 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave.. Philadelphia 44, Pa 

Bristol Co., Waterbury 20. Conn 

Eagle Signal Corp., 202 20th, Moline 1, 
Tl 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y 

National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio 

Production Instrument Co., 700-04 W 
Jackson Blvd., Chicago 6, Til 

Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 
— Flexible Coupling Co., Inc., West- 
eld, N. Y. 


eae Div. of Eaton Mfg. Co., Ken- 
osha, Wis 

Cuardian Products Corp., Michigan City, 
Ind. 

Hilliard Corp., 106 W. 4th, Elmira, N. Y 

Koppers Co., Inc., Fasts Coupling Dept., 
200 Scott. Baltimore 3, Md. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubher) 

Westinghouse Electric Corp Gateway 
Center. Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


CRYSTAL RECTIFIERS 
See Rectifiers, Metallic 
DECALCOMANIAS 


Meyercord Co., Dept D-139, 5323 W 
Lake, Chicago 44, III. 


DIAL LIGHT ASSEMBLIES. See Lights 
Pilot & Indicator 


DIALS and PANELS 


Chicago Thrift Etching Corp., 1555 N 
Sheffield Ave., Chicago 22, Il. 
Mica Insulator Co., Schenectady 1, N. Y¥ 


DIE CASTINGS. See Castings 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ri 
Chicago 26, Il dge Blvd 


» Die, 


DIELECTRIC HEATING UN 
High Frequency Heating Unie Ore 


DIOCES. See Semi-Conductors, 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc., Charles, 4700 
Ave., Chicago 41, II. Montrose 

Eastman Kodak Co., Rochester 4, N. ¥ 

Keuffel & Esser Co., Hoboken, N, J. 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven Mich 


DRIVES, BELT 


Maurey Manufacturing Corp., 2907-93; 
Wabash Ave., Chicago 16, IIL. f 
New York Belting & Packing Co., 1 Mar- 

ket, Passaic, N. J. 
Reeves Pulley Co., Columbus, Ind, 


DRIVES, ELECTRONIC. See also Speed 
Reducers and Drives. 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass 
Reliance Electric & Engineering. ha 1054 

Ivanhoe Rd.. Cleveland 10. 
Servospeed Div. of Electro tortie 
4 Godwin Ave Paterson, N. J 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 

Pittsburgh 22, Pa. 


DUCTS, WIRING (Control Panel) 
Stahlin Brothers Fibre Works, Inc., Dept 
Ek, Belding, Mich 


DUPLICATING MACHINES, DIELEss 
See Benders, Brake & Shears. 


DYNAMOMETERS 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

General Electric Co., Schenectady, N, Y, 

Robbins & Myers, Inc., Springfield 99, 


Tne 


Ohio 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa 


ELECTRICAL SHEETS. See Steel, Elec- 
trical. 


ELECTRONIC COMPONENTS. See spe- 
cific headings. 


ENAMELING SHEETS. See Steel, Com 
mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels & 
Varnishes, Finishing 


EYELETS & GROMMETS 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 

Minnesota Silicone Rubber Co., 5724 W. 
36th, Minneapolis 16, Minn. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

J. S. Gasket Co., Camden 1, N. J. 


FABRICS, INSULATING (Sheets, Tapes, 
Yarns, Thread, Cord, etc.) 


Glass-Fiber, Varnished Cambric, Cotton 
Linen, Silk, Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin 
Tubing and Sleeving, Braided Fabric. 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Asbestos Textile Div., Kaybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Bentley, Harris Mfg. Co., 1205 Barklay, 
Conshohocken, Pa. 

Brand Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn. 

Chase & Sons ,Inc., Randolph, Mass. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Cottrell Paper Co., 
River, Mass 

Dow Corning Corp., AEI-17, Midland 
Mich. 

Fiber-Glass Div., Libbey-Owens-Ford Glass 
Co., 1224 Wayne Blidg., Toledo 3, Ohic 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo joe 

Insulation Manufacturers Corp., 560 Ww. 
Washington Blvd., Chicago 6, Tl. 

Irvington Varnish & Insulator Div of 
Minnesota Mining & Manvifacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 

Johns- Manville, Box 60, New York 16. NY 

Mica Insulator Co., Schenectady 1, Y 

Minnesota Mining & Mfg. Co., \ Paul 
6. Minn 

Mitchell-Rand Insulation Co., Inc., 51 
Murray. New York 7. N. . 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 

New we Wood Fintshiag 2 i 
Insulation Dept., W ridge, : 

Van Cleef Bros., ines 7800 Woodlawn 
Ave., Chicago 19, 

Varflex Sales Co., Inc., 309 N. Jay, Rome, 
B. x = 
J Weber Mfg. Corp., The, 2 E. 54th 

New York 22, MY 


88 Purchase, Fall 
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Electro Bi-Glas 
insulation 
gives you smoother, 


tighter windings 


... permits higher 
ambient temperatures 


Here is another Electro first—a Class B insulation that retains 
its superior electrical properties even after elongation. You 


TYPICAL PROPERTIES 


(In accordance with A.S.T.M. Specifications 
where applicable) 


can stretch it, you can bend it and you can shape it around 
irregular contours without affecting the dielectric strength 


of the new Electro Bi-Glas. You can lap it without forming 
air pockets or coning. 


Electro Bi-Glas is based on bias woven Fiberglas* and has 


Electrical 


Dielectric Strength Typical Test Data, 
Short-Time Test, Y-in. electrodes 


excellent resistance to oils, acids, moisture, fungus and V.P.M. as received 1,000 
ozone. Its thermal stability enables Electro Bi-Glas to with- V.P.M. after 1 ‘% 1,000 
stand high ambients which exclude the use of bias varnished V.P.M. after 5% 1,000 
cambric. 

Electro Bi-Glas is furnished in convenient tape form for Physical 


fast wrapping of coils, spiral wrappings, cable splices and Gauge .007-in. 
terminal connections. 


Thickness Tolerance .001-in. 
Weight 7.4 oz./sq. yd. 
Tensile M.D. 100 Ib./in. 
Tear Highly Resistant to Tear 
Base Glass EC6-116 





A Division of Chemical Corporation For detailed information on Electro Bi- 


Glas please address Department El-72 


Electro-Technical Products 


Nutley 10, New Jersey 
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| Westinghouse Electric Corp p 
| Center, Bldg. No. ; or Ria Pre-Assembled Washers and Screws 
Pittsburgh ZZ, Pa ; F suai Screw Co., Willimantic Conn 
Central Screw Co. 35 Shiel . 
FANS & BLOWERS Chicago 9. TL” Ot Shitelds Ane, 
American Electric Motors ¥ ai Continental Screw Co., New 
Telegraph Rd., Los ae ° Calif ay Eaton Mfg. Co., iteliance “ame Mass, 
Bogue Electric Manufacturing Co., 54 Lowa Charles Ave., ¥.E., Massillon, Ob oo 
Ave., Paterson 3, N. J Lamson & Sessions Co., 1981 w hio 
Diehl Mfg. Co., 1192 Finderne Ave Cleveland 2, Ohio > 85th, 
_ Somerville, N. J. ; * Russell, Burdsall & Ward Bolt : 
masses Electric Mfg. o., St. Louis 21 Co., Port Chester, N. Y, and Nut 
Mo. * Shakeproof, Div. of Illinois , 
Fasco Industries, Inc., 100 Augusta, Ro 2501 N. Kelier Ave., Chicag dy Works, 
chester 2, N. ¥ United-Carr Fastener Corp., ¢ an 
Heinze Electric Co., 685 Lawrence, Low 12, Mass ———— 
ae Mass. . 
0} 3 ( » lle > > 
: Scott, Baltimore’ 3. Ma” DePt-. 200 Recessed Head Screws 
Master Appliance Mfg. Cx ‘oO > ‘o 95 N 
cell egg oan ma ng Fourth at Alden Beotects Co., 1125 N. Main, Brock. 
ne > ~ > ’ 0 ? — aoe 
——,, oe Co., 1415 W. Market, Allmetal Screw Products Co., Inc., 99] 
Robbins & Myers, Inc Propeller Div scteeeen aes Ce wins, = * 
Springfield 99, Ohio Atlantic Screw Works ine, ~ 
FASTENERS (Bolts & Nuts: Lock Assem- Oak Ave Hartford, Conn - 
blies: Pins; Rivets: Screw Washers.) Blake & Johnson Waterville 48, Conn 
iin naa nee Bristol Co Waterbury 20, Conn. 
Camear Screw & Mfg. Corp., 607 18th 
Machine Bolts and Nuts (A) Ave., Rockford, Ill 
Stove Bolts (B) Central Screw Co., 3501 Shields Ave., (hj 
Self-Locking Nuts (C); Bolts & Screws (O) cago 9, Il oe 
eet Metal Lock Spring Assembly Nuts ee Brass & Copper Co., Waterbury 2 
onn 
| Screw Thread Inserts (E) Continental Screw Co., Mew Bedford, Mass 
| — and Rolled Threaded Parts a oe Co., 20 S, Main, Terreyville 
Cap Nuts (G) Elco Tool & Screw Corp., 190 W. Green. 
Spade Bolts (9) wood Ave Philadelphia 40, Pa. 
Welding Nuts (Clinch-on) (N) Great Lakes Screw Corp., Chicago, I 
Wing Nuts (W) Harper Co.. H. M., 8204 Lehigh Are 
Allmetal Screw Products Co., Inc., 821 Morton Grove, TM. | 
| Stewart Ave., Garden City, N. Y. (Ar- Heli-Coil Corp., 284 Shelter Rock Lane 
Gw) j aaron ae - ‘ 
Aluminum Co. of America, Alco: dg Keystone Bolt & Nut Corp., 127 Church 
Pittsburgh 19, Pa. (A) a oem New York 7, N ¥ 
American Screw Co., Willimantic, Conn Lamson & Sessions Co 1981 W. 85th 
(BF), (Cold Headed Screws) i _ Cleveland 2 Ohio 
Anti-Corrosive Metal Products Co., Inc., National Lock Corp.. Rockford. TM 
Castleton-on-Hudsun, N. Y¥. (A) ; ; National 8 oe & Manufacturing Co., 2440 
Blake & Johnson, Waterville 48, Conn B. 75th. Cleveland 4, Ohi 
(ABP) Parker-Kalon Div General  Amerirar 
Bristol Co., Waterbury 20, Gonn. (A) Transportation Corp 200 Varick, New 
Burndy Engineering Co In Norwalk York 14. N. ¥ ' 
Conn. * Rockford Screw Products Co.. Rockford, Tl 
Central Screw Co., 3501 Shields Ave,, ussell Burdsall & Ward Bolt and Nut 
Chicago 9, Il. (ABFSW) + a. Es ee ie 
Chase Brass & Copper Co., Waterbury 20, ~r°™ Research 4 Association, 706 Unio 
Conn. (ABCF) ; : svaet — prevnanase 5S b . 
‘¢ ntal Scre ‘oy r., adore Seaboard screw orp ves arwit I 
( LE. Screw Co., New Bedford, Mass. a ~ eM = - —_—— Tool Works 
nn oe _ 7 J 250 eller ve., Chicago 39, I 
eae” Nas Tack AMEg eet, Southinetn Hardware’ Mts. Ca. Se 
N. J. (ACDEN) > Ce ee mein 
Fischer Special Mfg. Co., 446 Morgan ens Pressed Steel Co., Jenkintown 9 
Cincinnati 6, Ohio (A) (Brass Nuts : ae ‘ 29 , aie 
Gries Keproducer Corp., 149 emacs ne, belt Cu, S655 W. Late, Cling 
Ave., Mew Kochelle, N. Y. (GW) r. Don ] 
Grip Nut Co., 310-K S. Michigan Ave., Wales Tewh Com, Rents, & 
Chicago 54, Ill. (CN) : 
Harper Co., H. M., 8204 Lehigh Ave., Rivets 
Morton Grove, Il. (ABC) Allmetal Screw Products Co., Inc., 821 
Heli-Coil Corp., 284 Shelter Rock Lane, Stewart Ave., Garden City, N. ¥ 
Danbury, Conn. Aluminum Co. of America, Alcoa Bldg 
Keystone Bolt & Nut Corp., 127 Church Pittsburgh 19. Pa 
New York 7, N. Y. (AB) ’ Anti-Corrosive Metal Products Co., Ine 
Lamson & Sessions Co., 1981 W. 85th Castleton-on-Hudson, N. Y. 
Cleveland 2, Ohio (ABCDF) ’ Blake & Johnson, Waterville 48, Conn 
— Co., 66 Cordier, Irvington 11, N. J Chase Brass & Copper Co., Waterbury 20 
(Cc) Conn. 
Parker-Kalon Div., General American Chicago Rivet & Machine Co., 9609 W 
Transportation Corp., 200 Varick, New Jackson Blvd., Bellwood, Tl 
York 14, N. Y. (AB) Continental Screw Co., New Bedford, Mass 
Penn Engineering & Manufacturing Corp du Pont de Nemours & Co., Inc., E. I 
Doylestown, Pa. (N) ° Explosives Dept., Wilmington 98 Del 
Progressive Mfg. Co., 44 Norwood, Tor- Gries Renroducer Corp.. 149 Beechwood 
rington, Conn. (ABF) : Ave., New Rochelle, N.Y 
Russell, Burdsall & Ward Bolt and Nut Harper Co.. H. M., 8204 Lehigh Ave 
Co., Port Chester, N. Y. (ABF) Morton Grove, Til 
Seaboard Screw Corp., West Warwick, Keystone Bolt & Nut Corp., 127 Chureh 
R. I. (B) , New York 7. N. Y. 
Shakeproof Div. of Tlinois Tool Works, Progressive Mfg. Co., 44 Norwood Te 
2501 N. Keller Ave., Chicago 39, Lil rington, Conn " 
(D) * Russell. Burdsall & Ward Bolt and Nut 
Standard Pressed Steel Co., Jenkintown 9 Co., Port Chester, N. Y 
Pa. (AN) Sterling Bolt Co., 363 W. Erie, Chicago 
Merling Bolt Co., 363 W. Erte, Chicago 44, 1 
44, Ill. (ABP) Tubular Rivet & Stud Co., Wollaston 
Thompson-Bremer & Co., Sub. American 70, Mass 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill. (C) Screws—Cap and Set, Machine (H); Self 
Tinnerman Products, Inc., P.O. Box 6688 Tapping (J) 
Cleveland 1, Ohio (D) . 821 
United-Carr Fastener Corp., Cambridge 4° Allmetal Screw Products Co.,. Ine., . 
Mass. (ACDE) Stewart Ave., Garden City, N. Y. 
| Wenco Mfg. Co.. 1136 W. Hubbard, Chi. Aluminum Co. of America, Alcos Bide. 
cago 22, TIL (8) Pittsburgh 19, Pa. os . 
| Westtield Metal Products Co., Westfield — Screw Co., Willimantic, Conn. 
Mass. ( ) 
| Lock & Snap Assemblies (Voor P: Anti-Corrosive Metal Products Co., - 
Shelf Support & Mounting. ete ~— Castleton-on-Hudson, N. ¥. (H) 
|} Caml Faste at ae z Blake & Johnson, Waterville 48, Conn. 
j amloc I astener Corp., 53 Spring Valley Bristol Co., Waterbury 20, Conn. (H) 
Ra ; Paramus, N. J Central Screw Co., 3501 Shields Ave., Chi 
Dimco-Gray Co., 210 E. Sixth, Dayton 2, cago 9, Ill. (HJ) 
Ohio Continental Screw Co., New Bedford, Mass 
Simmons Fastener Corp., 1752 N. Broad (HJ) 
way, Albany 1, N. Y. Chase Brass & Copper Co., Waterbury 20 
; y . i os ‘x Conn. (H) 
wiapisal’ Outi thas Locking and Taper (G); Harper Co., H. M., 8204 Lehigh Ave 
Morton Grove, Ill. (J) 
Allmetal Screw Products Co Inc 821 Holo-Krome Screw Corp., Brook, Hartford 
Stewart Ave., Garden City, N. Y. (F) 10, Conn. (H) 
Anti-Corrosive Metal Products Co., Inc., Keystone Bolt & Nut Corp., 127 Church, 
Castleton-on-Hudson, N. Y. (F) New York 7, N. Y. (HJ) 
Chase Brass & Copper Co., Waterbury 20, Lamson & Sessions Co., 1981 W. 85th 
Conn, (F) Cleveland 2, Ohio (HJ) 
Elastic Stop Nut Corp. of America, Dept Parker-Kalon Div General America? 
N62-722, 2330 Vauxhall Rd., Union Transportation Corp., 200 Varick, New 
5 | N. J. York 14, N. Y. (HJ) 
3 | Lamson & Sessions (o., 1981 W. 85th, Progressive Mfg. Co., 44 Norwood, Tot- 
Cleveland 2, Ohio (F) rington, Conn. (H st 
Sterling Bolt Co., 363 W. Erie, Chicago 44, Russell, Burdsall & Ward Bolt and N 
Til. Co., Port Chester, N. Y¥ (Hd) 
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ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. 


-_ ELECTRICAL MANUFACTURING 





Limit surge voltage peaks? | 


, ee Reduce contact arcing by 
as much as 95%? 








Automatically compensate 








8th for temperature changes? 
‘ni- pe eee ° 
Stabilize amplifier gain when 
e supply voltage varies? 
ill, 
een- 
i 
Ane 
ureh, 2 > 
a5th b 4 
ie \ Stabilize speed? Voltage? 
‘New 
i, TH 
Nui 
an Obtain simple, maintenance-free time delays? 
cr 
MS 
hica 
. ; Sense and measure temperature 
- Generate harmonics inexpensively? changes at low cost? 
Bldg 
Yne., 
ry 20 
09 W 
x Would YOUR PRODUCT be more serviceable...less costly to make 
Fi 
chwood 
« | IF YOU COULD SOLVE THESE ? 
ow 
Chureh 
1, Tor- a 
1a Nut These are but a few of the jobs handled effectively, dependably 
Chicane by GLoBAR® Ceramic Resistors in electrical and electronic circuits. 
llastn What's your resistance problem? Chances are there’s a GLOBAR 
— Resistor, Varistor or Thermistor which can help you solve it. Send 
ie circuit details to The Carborundum Company, Dept. EM 87-411, 
sate, Niagara Falls, New York, for expert advice —without obligation. 
+, Conn. 
o., 1nt., 
Conn. () 
a, * & 4 
me Jeramic Kesistors 
rbury 20 
gh Ave VOLTAGE SENSITIVE * CONVENTIONAL 
Hartford TEMPERATURE SENSITIVE 
' Church, 
7 yy CARBORUNDUM 
American Y 
ick, New \ REGISTERED TRADE MARK 
sot, Tt \ 
and Nut i . i > ‘ ‘ , “hy . R 
engineering bulletins —no cost —just specify the type of resistors which interest you: 
mt WRITE FOR conventional, temperature sensitive, or voltage sensitive. 
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Always A Winner... 
DANO COILS 


From top to bottom, inside and out, 


Dano coils are quality made to perform the 
exact electrical function demanded by your 
specifications. 

Special coils are no problem for Dano. 
We have the coil making equipment and the 
skilled know-how to supply you with the 
exact coils you need. If your production 


plans call for coils, regardless of type or 


quantity, you'll be ahead if you call Dano, 


your “best bet” for the best in coils. 


Send us samples or specifications 
with quantity requirements for 
our recommendations. No obliga- 
tron! 


Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 


@ Bakelite Bobbin 

@ Cotton Interweave 

@ Coils for High Tempera- 
ture Applications. 


Also, Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 





Set Screw & Mfg. Co., 112 Main, Bartlett 
Tl. (H) 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, Ill 
(H) 

Standard Pressed Steel Co., Jenkintown 9 
Pa. (H) 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, IIL. (HJ) 

United-Carr Fastener Corp., Cambridge 42 
Mass. (HJ) 


Washers—Flat (K); Lock and Spring (L 


Allmetal Strew Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. (KL) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 

Associated Spring Corp., Bristol, Conn 
(KL) 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol. Conn. (KL) 
Barnes-Gibson-Raymond Div Associated 
Spring Corp., 40300 Plymouth Rd., 

Plymouth, Mich. 

B-G-R Cook Plant Div Associated 
Spring Corp., Ann Arbor. Mich. (KL) 

Blake & Johnson, Waterville 48, Conn 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (KL) 

Continental Screw Co., New Bedford, Mass. 
(KL) 

Dunbar Bros. Co, Div., 
Corp.. Bristol, Conn 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon. Ohio (L) 

Garrett Co.,° Inc., George K., Philadelphia 
34, Pa. (KL) 

Gibson Co., William D., Div. Associated 
Mpring Corp., 1800 Clybourn Ave., Chi- 
eago 14, TIL. (KT) 

Harper Co.. H. M 8204 Lehigh Ave., 
Morton Grove, Til. (L) 

Keystone Bolt & Nut Corp... 127 Church 
New York 7, N. Y. (KL) 

Lamson & Sessions Co.. 1981 W. 85th, 
Cleveland 2, Ohio (KL) 

Lead Alloy Products Co.. 9113 Roselawn 
Ave., Detroit 4, Mich. (K) 

Manross & Sons Co.. F. N.. Div., Associ- 
ated Spring Co., Bristol, Conn. (KL) 
Milwaukee Div., Associated Spring Corp., 
841 EF. Erie. Milwaukee, Wis. (KL) 
National Lock Washer (Co., Newark 5 

N. J. (L) 

Ohio Div., Associated Spring Corp., 1712 
E. 1st, Dayton, Ohio (KL) 

Palnut Co.. 66 Cordier. Irvington 11. 
N. J. (L) 

Raymond Mfg. Co.. Div.. Assoclated Spring 
Corp., Corry. Pa. (KL) 

Reliance Div., Faton Mfg. Co., 504 Charles 
Ave.. S.E.. Massillon. Ohio (L) 

Russell, Burdsall & Ward Bolt and Mut 
Co., Port Chester. N. Y 

Shakeproof Div. of Tlinois Tool Works 
2501 N. Keller Ave., Chicago 39, TH 
(L) 

Sterling Bolt Co., 3623 W. Erie St Chi 
cago 44, Tl 

Thompson-Bremer & €o.. Suh American 
Machine & Foundry Co.. 520 N. Dear 
born, Chicago 19. TH. (KL) 

United-Carr Fastener Corp 
42, Mass. (L) 

Wrought Washer Mfe. (o.. 2200 S. Ray 
Milwaukee 7. Wis. (KT) 


Associated Spring 


Cambridge 


FELT 


American Felt Co 16 Glenville Rd., 
Glenville, Conn 

Felters Co.. 205 South. Boston 11, Mass 

Western Felt Works. 4035-4117 Ogden 
Ave., Chicago 23. TM 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 


Continental-Diamond Fibre Co., 
13. Del. 
Insulation and Wires. Inc., 3435 Chou- 
teau Ave., St. Louis 3. Mo. 
Insulation Manufacturers Corp., 545 W. 
Washington Blvd... Chicago 6, Til 
Mitchell-Rand Insulation Co., Inc., 51 
Y 


Newark 


Murray, New York 7. N 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Ss Fibre Co., Inc., Tonawanda, 

= 

Statilin Brothers Fibre Works, Inc., Dept 
FE. Belding, Mich 

Taylor Fibre Co.. Norristown, Pa 

West Virginia Puln and Paner Co., 230 
Park Ave., New York, N. Y 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corn.. Dept. E. 
6501 Harper. Detroit 31. Mich 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Il. 


FILTERS, RADIO 


Aerovox Corp., New Bedford, Mass 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N, J 

Filtron Co., Ine., 131-05 Fowler Ave. 
Flushing 55, N. Y. 

General Electric Co., 
Div., Schenectady 5, ? s 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Sprague FPlectric Co 
Adams, Mass 
Torwico Electronics, Inc., 965 Freling- 

huysen Ave., Mewark 5, N. J 


Apparatus Sales 
: Y 


307 Marshall, North 


FINISHES, PRODUCT See 
Enamels, Paints and Varnishes 


FLUORESCENT LAMP AUXILIARIEs 


Includes Adapters Ballasts 

sators, Control Units Startonme: 
Transformers. For Resistors, see - 
sistors, Instrument & Radio; also C 
pacitors - 


Acme Electric Corp 357 ate . 
NY. . " Water, Cuba 

Aerovox Corp., New Bedford, Mags 

Arrow-Hart & Hegeman Electric (, 
Hawthorn, Hartford 6. Conn. 

Chicago Standard Transformer Corp., Diy 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Til. 

General Electric Co., Construction y 
rials Div., Bridgeport 2, Conn. tate 

Sola Electric Co., 4633 W. 16th Chi 

, icage 

50, IIL. " 

Sprague Electric Co., 307 Marshall, 
Adams, Mass 

Westinghouse Electric Corp., Gat 
Center, Bldg. No. 3, 401 Liberty ae 
Pittsburgh 22, Pa 
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FOILS, WIRE MARKING 


Swift & Sons, Inc M. H., 2 Love Lane 
Hartford, Conn 


FOOT SWITCHES. See Switches 


FORGINGS 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 99. 
Conn. . 

Philadelphia Bronze & Brass Corp., Sub 
om P. R. Mallory & Co., Inc., 22nd ana 
Master. Philadelphia 21. Pa 

Revere Copper & Brass. In 230 Park 
Ave.. New York 17, N.Y. (Non-ferrous 

Ryerson & Gon, Inc., Joseph T., Chicag: 
mM 


FRAMES. MOTOR. See Motor and Gen 
erator Shells 


FUSE HOLDERS, 
CLIPS 


Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 

Burndy Engineering Co., Inc., Norwalk 
Conn 

Dante Electric Mfg. Co.. Bantam. Conn 

Ideal Industries, In 1008 Park Ave 
Sycamore, Tl 

Tiseo Copper Tube & Products. Inc., 5745 
Mariemont Ave., Cincinnati 27. Ohto 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, Til 

Ravtheon Mfg. Co.. Equipment Sales Div. 
Dept. 6270-EM. Waltham 54. Mass. 
Sherman Mfg. Co.. H. B., Battle (Creek 
Mich 

Sauare D Co., 6060 Rivard. Detroit 11 
Mich. 


MOUNTINGS ana 


FUSES 

Burndy Engineering Co., Inc., Norwalk 
Conn 

Gouna Flectric Co., 
TDiv.. Schenectady 5, N. Y. 

Milwaukee Resistor Co.. 706 W. Virginia 
Ave.. Milwaukee 4, Wis. 

Roval Electric Co., Inc., Pawtucket. R. 1 

Westinghouse Flectric (Corn.. Gateway 
Certer, Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. 


Annaratus Sales 


GAGES. TEMPERATURE. PRESSURE 
and VACUUM 


Automatic Temperature Control Co.. Ine, 
5234 Pulaski Ave., Philadelohia 44, Pa. 

Rristol Co., Waterbury 20. Conn. 

Edison. Inc.. Thomas A.. Tnstrument Div. 
Trent. 53. West Orange. N. 1 
Yemco Flectric Co., 25681 W. 8 Mile 
Road. Detroit 19. Mich 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City. L.1., N.Y. 

TAGIabue Instrument Div., Weston Elee- 
trical Instrument Corn., 614 Freling- 
huysen Ave.. Newark 5, N. 7 

Wheelco Instruments Div.. Barber-Colman 
Co., 1203 Rock, Rockford, M1. 


GALVANOMETERS. See Instruments. 


GASKETS 


American Felt Co., 
Glenville, Conn 
Armstrong Cork Co., 7006 Ingersol, Lan- 
caster, Pa, (Cork and Rubber Composi- 

tions) 

Asbestos Textile Div., 
tan, Inc., Manheim, Pa. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Crane Packing Co., 1824 Cuyler Ave 
Chicago 13, Ill 

Felters ‘Se. 205 South, Boston 11, Mass 

Garlock Packing Co., Palmyra, N. 

Johns-Manville, Box 60, New York 16, 


M. Es ; 
Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 4, Mich ... nie 
Metal Textile Corp., Roseile, N. J. (Elec 
tronic Shielding) : 
Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis, Minn Ww 
Minnesota Silicone Rubber Co., 5724 W. 
86th, Minneapolis 16, Minn. 
U. S. Gasket Co., Camden 1, N. J . 
U. S. Rubber Co., Rockefeller Cente 
New York 20, N Y. Ee . 
Western Felt Works, 4035-4117 Ogden 
Ave., Chicago 23. Tl 


16 Glenville Rd, 


Raybestos-Manhat- 


To communicate with any manufacturer whose name @ = 
in this issue use READER INQUIRY FACILITY, page 


ELECTRICAL 


MANUFACTURING 





RCA VICTOR Television 


CHOOSES 


INSUROK 


T-725 INSULATING LAMINATE 





The RCA Victor name is a symbol for the highest quality in 
electronic equipment. To meet their exacting standards, RCA Victor 
engineers selected INSUROK Grade T-725 phenolic laminate for 
their television receivers. 

INSUROK T-725 provides RCA Victor with a unique combina- 
tion of electrical properties. It is used in the R.F. tuners, to maintain 
insulation resistance under high temperatures and humidities . 
in the L.F. tube sockets, to minimize capacity changes with changes 
in humidity . . . and in the high-voltage compartment, to provide 
high dielectric strength and surface resistivity. 

For the “tough spots” in your product, write or phone about T-725 
end the many other grades of INSUROK laminated insulation. 





















Write Today for Booklet 


ter 


pden 


NG 


“LAMINATED 
INSUROK” 
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The RICHARDSON COMPANY 


FOUNDED 1858—LOCKLAND, OHIO 
2799 Lake St., Melrose Park, Illinois (Chicago District) 
SALES OFFICES: Cleveland °* Detroit °* Indianapolis °* Lockland, Ohio 
Los Angeles * Milwaukee * New Brunswick, (N. J.) * New York * Philadelphia 
Rochester * San Francisco * St. Louis 
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5 different mod- 
els for absolutely 
uniform winding of 
toroids, filters, trans- 
formers, potentiometers and rheo- 
stats in layers or sectors. Infinitely 
wire feeding adjustable during wind- 
ing for any desired spacing. An ac- 





BALDWIN, 











curately automatic 
: shuttle brake is pro- 
vided. Direction of rotation 
can be changed at any point. Spe- 





cial machines for banked winding 
of variable transformers are avail- 
able. 


mada RHEOSTAT Oe 








Program Timers. 
to control performance . . 


split second. 


Precision-Engineered 


Zenith Program Timers automatically operate time signals at 
any 5-minute period of the 24 hours. 
22-minute periods. Simply set and forget 


PROGRAM TIMERS 


You can depend on time signals 
automatically operated by Zenith 
Set off bell, 
buzzer or light on schedule 
. time 
your product operation to the 


Duplex Model permits 
these me- 


chanical timekeepers do the job. Ideal for various applications 


in: factories, 


Zenith makes a complete line of Timers, 
special automatic controls made to order. 


chemical and processing plants, schools, 
watchmen reporting systems, etc. 


hotels, 


Switches, Starters 


Write today for free 


catalog and money-saving quantity prices. 


AED ELECTRIC Co. & 


West Walton Street 
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Chicago 10, 


SbGe une 


GEARMOTORS. See Motors. 
GEARS and PINIONS 


Amplex Div. of Chrysler Corp., Best. E. 
Mich 


6501 Harper, Detroit 31, 
Beaver Gear Works, 

Rockford, Ill. 
Bowmar Instrument Corp., 


Inc., 


1035 Parmele, 
Dept. EM-5 


= Pennsylvania Ave., Fort Wayne, 

n¢ 

a me - Diamond Fibre Co., Newark 

Dexter Machine Products, Inc., Box 329, 
Chelsea. Mich 

Gear Specialties Inc., 2635 W. Medill 
Ave., Chicago 47, Ill, 

Gries Reproducer Corp.. 149 Beechwood 
Ave., New Rochelle, N. Y. (Die Cast) 


Moraine Products Div. 
Dayton, Ohio 

Radio Cores, Inc., 
Oak Lawn, IIl. 

Shakeproof Div. of Illinois Tool W 


of General Motors, 


9540 Tulley Ave., 


orks, 


2501 N. Keller Ave., Chicago 39, Ml. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp.. Gateway 
Center Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, Il. 

GENERATORS. See Motors 

GERMANIUM DIODES. See Semi-Con 
ductors, also Rectifiers, Metallic 

GLASS-BONDED MICA 

Newark 


Continental-Diamond Fibre Co., 
18, Del 


General Electric Co., 
Plastics Ave., Pittsfield, Mass. 
Mycalex Corp. of America, 116 


Blvd., Clifton, N. J. 


GLASS-FIBER, YARNS, CLOTHS 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Stupakoff Ceramic 
Pa. 


GLASS, TECHNICAL 


Corning Glass Works, Dept. EM-7, Corn- 
ing. N. 

Hermaseal Co.. Inc., 1101 Lafayette, Elk- 
hart. Ind. (Tubes) 

Kopp Glass, Inc., Swissvale, Pa. 

GOLD, ROLLED (Plate and Wire) 
taker - Co., Inc., 118 Astor, Newark 5, 
mf 

a Plate Div.. Metals & Controls 
Corp., 47 Forest, Attleboro, Mass 
andy & Harman, 82 Fulton, New York 
38, N 

.mproved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. 


Chemical Div., 1 
Clifton 


and 


& Mfg. Co., Latrobe, 


I. 
D. E., Div, of Union Plate 


Makepeace Co., 
& Wire Co.. Attleboro, Mass. 
Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 
GRAPHITE. See Carbon and Graphite. 
GREASE, BEARING 
Dow Corning Corp., Dept. AEI-17, Mid- 


land, Mich. (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, 


af 


Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Iil. 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J 


HARNESSES and ASSEMBLIES, WIRE 
1125 N. Main, Brock- 


Alden Products| Co., 
ton 64, Mass 
Belden Mfg. Co., 4633 W. 

Chicago 44, Ill 
Carol Cable Co., Div. 
Inc., Pawtucket, R. I. 
Columbia Wire & Supply Co 
Park Rd., Chicago 18 Til. 
o—_ Wire Co., 50 Church, New 


Drake ‘Manufacturing Co,, 
bard. Chicago 22, 
Essex Wire Corp., 


1711 W. 


Van Buren, 
of Crescent Co., 


2850 Irving 


York 
Hub- 


Fort Wayne 6, Ind. 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 23, Pa 

Miller Electric Co., 120 Main, Pawtucket, 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass 

Revere Corp. of America, Wallingford, 
2, Conn. 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, I 

Switchcraft, Ine., 1328 N. Halsted, Chi- 
cago 22, Ill. 

United Manufacturing & Service Co., 409 
S. 6th, Milwaukee 4, Wis. 

Wire Stripper Co., 1725 Eastham Ave., 
East Cleveland 12, Ohio 


HEADPHONES and HEADSETS 


Automatic Electric Sales 
Van Buren, Chicago 11, IIl. 

Brush Electronics Co,, 3405 Perkins 
Cleveland 14, Ohio 


HEATING ELEMENTS and UNITS 


Carborundum Co., Globar Div., 
Falls, N. 





Corp., 1033 W. 


Ave., 


Niagara 


Driver Co., 


Ave., Newark 4, i = Riversidy 
a st, nari fh Dome Gm, 
eae Torte toe tga 

Ontario, Racine, Wis. ~~ Ss 
— —_ re 429 E. 164th, New York 
Syntron Co., Homer City, Pa. 


ee Electric c. Danvers 2, Mass, 

atlow Electric g. G., 1 

ware. St Louis 14, Mo 862 Ferrum 
Yestinghouse ectric Cor; = 
Meadville, Pa. ~ Mercer, 


HERMETIC SEALS. See 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 


Seals ang 


General Electric Co., Appar 
alae Bshenectedy 5, N, y mus fale 
§ t 

ae v adio Receptor Co., Ine., 


19th, New York 14, N.Y 
Westinghouse Electric Corp., “Gat 


Center Bldg. No. 3, 401 Li \leway 
Pittsburgh 22, Pa. berty Ave, 


HIGH NICKEL ALLOYS. See 
Nickel Alloys. 


HOISTS, PNEUMATIC. See 
Tools and Equipment. 
HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturin 
Spring Garden, Philadelphia oy" pa 


Nickel ang 


Pneumatic 


Graphite Metallizing Corp., 1059 Nep- 

—— av0.. Sgunees 3, N. Y¥, 
yealex Corp. of America, 11 
Bivd., Clifton, N. J. 116 Clift 


Phoenix Electric Mfg. Co., 711 
Chicago 6, Ill. ¥. lake, 


Triple “‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fuller. 
ton Ave., Chicago 39, Ill. 

IMMERSION HEATER Uatre, See 


Heating Elements & Units 


IMPREGNATING cougunee. See Ce 
ment, Insulating and Sealing; Wary 
and Compounds 


INDICATORS, HEAT. See Thermometen 
INDICATORS, SPEED. See Tachometer 


INDUCTION HEATING. See High-Fre. 
quency Heating Units, 


INFRA-RED LAMPS. See Lamps, Inca 
descent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS. 


URING and TESTIN 
Acme Electric Corp 357 Water, Cubs 
i 2 : 
Aerovox Corp., New Bedford, Mass. 
Associated Research, Inc., 3794 W. Be 
mont, Chicago 18, : 
Automatic Temperature Control Co., Ine, 


5234 Pulaski Ave., Philadelphia 44, Pa. 


Bristol Co., Waterbury 20, Conn. 
Burlington Instrument Co., 125 Third 
Burlington, Iowa 


DeJur Amsco Corp., * 01 Northern Blvd, 
Long Island City i, 4 


N, 

Doeleam Corp., Soldiers Field Bd., Bo. 
ton 35, Mass 

Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1786 Welr- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sale 
Div., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Av, 
Sycamore, Ill, 


Industrial Instruments, Inc., 89 Commerce 


Road, Cedar Grove, N. z 

National Pneumatic Co., Inc., Holts 
Cabot Div., Boston 19, ‘Mass. 

rae Instrument Corp., Lynbrook, 
N. 


Triplett Electrical Instrument Co., Bluf- 
ton, Ohio 

Waterman Products Co., Inc. Philadelphis 
25, Pa. (Oscillescope). 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp. 614 
Frelinghuysen Avé., Newark 5, i. 
Wheelco Instrument Div., Barber- See 

Co., 1203 Rock, Rockford, Il. 


INSTRUMENTS, ELECTRONIC. (Se 
also Oscilloscopes, Recorders) 


Autematie Temperature Control Co., Ine., 
234 Pulaski Ave., Philadelphia 44, Ps. 


Bristol Co., Waterbury 20. Conn 
Doelcam Corp., Soldiers Field Rd., Bot 
ton 35, Mass 


Du Mont Laboratories Inc., Allen B., 
Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Corp., 1% 
Kingsland Rd., Clifton, N. J. 

General Electric Co., _ Apparatus Sales Div., 
Schenectady, N. 

Ketay Manufacturing ‘Corp. , 555 Broadway, 
New York ~4 N. 
Librascope, Inc. 1607 Flower, Glendale 

Valif. 
Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N. 
Sanborn Co., Industrial Div., 195 Mass 
chusetts Ave., Cambridge 39, Mass. . 
Servo Corp. of America, New Hyde Pat 
xe 


Triplett Flectrical Instrument Co., Bluft 
ton, Ohio a 

Weston Electrical Instrument  Co., 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 357 Water, Cubs 
me 


———— 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235. 
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Choose ark. 

B60 sma 

STOCK MOLD 
PARTS 


OF HEAT RESISTANT 
BAKELITE PLASTIC 


Eoch part illustrated is available in several 






















sizes. Head sizes—shank and shaft sizes are 
interchanged to suit the exacting needs of 


each item in your entire line. 


They are made in standard colors of Black, 
Walnut, Red, Ivory. Special colors and 
branded characters to order. Samples sent 


on request. 


Engineering and Tool Room departments 
competently staffed and equipped to serve 


your special needs may we serve you? 


Write for Complete Catalog 


Re The Home of Famous ein Products a 
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SIMPLEX vomee 
“ (* Very High Sensitivity) 
» STRIPPERS | The VHS is a balanced armature, 
r AND CUTTERS . . 
i Alnico magnet type relay. It is 
3 e Clean Cutting internally shock mounted and re- 
ere —— aa sistant to vibration. The screw- 
ut on cover is gasket sealed. It can 
. _ ka be opened and resealed. 
lf. e Precision Stripping 
phis e Fast Working Connections: 9 pin octal style. 
. : F " 0.2 mi ,» (3000 
7 e Easy Operating Dimensions: - 1°4 diameter x wie pig pee 
™ 2'4 long. Weight: 4 ounces. (20 ohms.) 
TD 
a Sensitivity: - Infinite variations 
a t 4 from 0.2 Ua. to 10 Amp. or 0.1 
oF 9 | ' 7@ Mv.to 500 volts, self contained. 
Bos- ' .& pe . . a 
a O~_sye7ly Higher volts or amps with ex 
“ 4 To ternal multipliers. A.C.rectifer 
Dir. as Be = ~ types . Trip point accuracies to 
ay, ogee \ 1%. Differential 1%. 
ndale | Qa 
r “ara. — Contacts:- SPST or SPDT, 5- 
- e Low Cost e Rapid Setu 4 <6IQA “© pa 
ass C P P OBR " - 25 Ma. D.C. Other ratings to 
"park al ypes of insulated” wifes. including parallel lamp cord. and he er | a &\_\ 1 Amp. A locking coil gives high 
cor cables 1” ma iamete one easy 0 oO e 3 = « : al 
ne sample wires and have your stripping problems engineered by Wenco. : ota, 4 pee pressure and chatter free contact 
“ ASK FOR YOUR COPY OF NEW BULLETIN come | pee even under shock and vibration. 
WENCO MANUFACTURING CO. | Samples 3 to 4 weeks. 
cube, MPLEX WIRE STRIPPERS AND CUTTERS Diletta 
Bt 1OOLS * DIES * STAMPINGS * SPADE BOLTS | tac. ASSEMBLY PRODUCTS, Inc. 
1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS | P.O- Box 191, Chagrin Falls,14, Ohio 
SS... ee | 
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Former Material Cost 30% More For This | 
Magnesium Yard Light Reflector 


Many users of items die cast from non-ferrous metals are) 
under the impression that magnesium, while extremely desir-| 
able for certain uses because of its light weight, is too costly. | 
However, with the manufacturing and engineering know-how 
facilities offered by LITEMETAL DICAST, INC., it has been) 
proved that magnesium products need not be too costly. 
Great savings can be effected with magnesium . . . In fact, 
this die cast yard light reflector formerly cost 30% more to 
produce when die cast from another material. In addition, 
the lighter weight of magnesium throws less load and strain 
on the supporting brackets. 

Further cost reductions for this reflector were effected 
because: 

1. The few machining operations required are more 
readily done with magnesium than with any other 
material. 

2. The shipping cost of the final product is greatly 
reduced because of magnesium’s lighter weight. 


Let's Talk It Over... 


LITEMETAL DICAST, INC., is an organization of special- 
ists—men thoroughly experienced in the casting and 
machining of magnesium and aluminum alloys. Our 
equipment includes big machines for big jobs—little 
machines for little jobs . . . the right sizes and types of 
the most modern die casting equipment for producing 
parts from the size of a button to large structural parts. 
Complete facilities for secondary operations are also 


available. Ph 
Write today for literature and design information. 
a 


Quick action on inquiries. 
LITEMETAL DICAST, Inc. 


—— HAYES INDUSTRIES 


JACKSON, MICHIGAN 





A DIVISION OF 


a 
oe 


WILDWOOD AVE ° 


7 






| 





Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn, 

Clarostat Mfg. Co., Inc., Dover, N, H. 

DeJur Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y 

Doeleam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 


Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 
General Electric Co., Apparatus Sales 


Div., Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy 
sen Ave., Newark 5, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, III. 


INSULATING MATERIALS. See follow- 
ing specific headings: 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Compositions 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 


Mica, Molded and Laminated 

Paper. Insulating 

Plastics, Molding, Laminating Cast- 
ing and Extrusion Compounds 

Porcelain 

Rubber and Rubber Products 

Silicones 


Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabrics 

Tubing and Sleeving, Extruded Plastics 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE 
ramic and Synthetic) 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. 

Dobeckmun Co., 3201 Monroe Ave., Cleve- 
land 13. Ohio 

Dow Corning Corp., Dept. AEI-17, Mid- 
land, Mich. (Silicone) 

du_Pont de Nemours & Co., Inc., E. I., 
paper Chemicals Div., Wilmington 98, 

el. 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Construction Mate- 
rials Div.. Bridgenort 2. Conn 

Goodrich Chemical Co., B. F., Div. of 
B. F. Goodrich Co., Dept. GS-3, Rose 
Bldg., Cleveland 15, Ohio 

Kellogg Co., M. W., Sub. of Pullman, Ine., 
P.O. Box 469, Jersey City 3, N. J. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

U. S. Rubber Co., 
York 20, N. Y. 


(Ce- 


Rockefeller Center, New 


IRONS, SOLDERING. See Soldering 
Equipment 
ISOLATORS, VIBRATION & SHOCK. 


See Mountings, Rubber & Synthetic. 


JEWEL, LIGHT 


ASSEMBLIES. See 
Lights, Pilot and Indicator 
KNOBS and HANDLES, STOCK 
MOLDED 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 
Davies Molding Co., Harry, 1428 N. 


Wells, Chicago 10, Il. 

ie Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

General American Transportation Corp., 
Plastics Div., 135 S. La Salle, Chicago 
90, Ill 

Kurz-Kasch, Inc., 1419 S. Broadway, Day- 
ton 1, Ohio 

Midwest Molding 


& Mfg. Co., 4630 W. 
Fullerton Ave., 


., Chicago 39, II. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 
piemeraees Co., 2799 Lake, Melrose Park, 

i 


Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. 
Sinko Mfg. & Tool C 


0., 3135 W. 
Ave., Chicago 22, Ill. 


Grand 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc., 4004-06 
E. Monument, Baltimore 5, Md. 

Aluminum Co, of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
New York 17, N. Y 

Dow Corning Corp., Dept. AEI-17, Mid- 


land, Michigan (Silicone Resins & Var- 
nishes) 


du Pont de Nemours & Co., E. I., Fin- 
ishes Dept., Wilmington 98. Del 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave.. St. Louis 3, Mo 


Midland Industrial Finishes Co., Wauke- 
gan, Ill. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5, 
N 


. 
General Plate Div., Metals and Controls 
Corp., 47 Forest, Attleboro, Mass. 


Handy & Harman, 82 Fulton, New York 
ee ee 








EXECUTIVE OFFICES 


PLANT 


ra She 





314 


Improved 


Makepeace Co., D. E. Div, of U 


Westinghouse 


LAMPS, 


General Electric Co., 


Westinghouse 





To communicate with any manufacturer whose name 
in this issue use READER INQUIRY FACILITY, page 


Seamless Wire Co., J, 
Eddy, Providence 5, ne., 175 


Rhode Island 
nion Plats 


& Wire Co., Attleboro, Mass 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 


TRANSFORMER 


Magnetics, Inc., Dept. EM-9, Butler 
Thomas & 


: » P 
Skinner Steel Prod 
1114 E. 23rd, Indianapolis 1. tna. o., 


LAMPS, FLUORESCENT 
General Electric Co., 


Nela P 
Ohio ark, Clete. 


Electric Corp., Gatey 
Center Bldg. No. 3, 401 Liberty .™ 
Pittsburgh 22, Pa. ¥ Are,, 


INCANDESCENT and 
INFRA-RED 


land 12, 


Nela Park, Clevelang 
Electric Corp., Gateway 
Ave,, 


12. Ohio 


Center, Bldg. No. 3, 401 Liberty 
Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Nela Park, Clevelang 


12, Ohio n : e 
Westinghouse clectric orp., Gat 
Center, Bldg. No. 3, i 


401 Liberty 
Pittsburgh 22, Pa. y Av, 


LAMPS, MINIATURE (Pilot and ing. 
eator) 

Chicago Miniature Lamp Works, 1509 x 
Ogden, Chicago 10, Ill. " 

General Electric Co., Nela Park, Clevelang 
12, Ohio 

Herzog Minature Lamp Works, Inc., 12-28 
Jackson Ave., Long Island City 1, N. ¥ 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. ’ 


LAVA. See Ceramics 


LAYOUT FLUID 
Dayton Rogers Mfg. Co., Minneapolis ‘ 
Minn. 
— Co., 2303-F N. 11th, St. Louis §, 
0. 


LENSES, PRESSED GLASS 


Corning Glass Works, Dept. EM-7, Com. 
ing, N. Y. 

Kopp Glass, Inc., Pa, 

LIGHTS, PILOT and INDICATOR 

Alden Products Co., 1125 N. Main, Brock. 
ton 64, Mass. 

Arrow-Hart and Hegeman Electric Co, 
103 Hawthorn, Hartford 6, Conn, 
Cannon Electric Development Co., Dept. 
at 3209 Humboldt, Los Angeles 31, 

alif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. Y. 

Drake Manufacturing Co,, 1711 W. Hub- 
bard, Chicago 22, IIl. 

Gueee Electric Co., Nela Park, Cleveland 
12, Ohio 

Hetherington, Inc., Sharon Hill, Pa. 

Johnson Co., E. F., 204 Second Ave, 
S. W., Waseca, Minn. 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave, 
Chicago 51, Ill 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


Swissvale, 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilboum 
Ave., Chicago 23, Ill. 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc,, 2100 Pat- 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 20, Conn 

Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. (Hollow Tubular) 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass 

Dante Electric Mfg. Co., Bantam, Conn 

Hart Manufacturing Co., 211 Bartholomew 
Ave, Hartford, Conn. (Snap-in) 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa. 

Johnson Co., E. F., 204 Second Are. 
S. W., Waseca, Minn. 

Jones Div., ae B. Clinch Mfg. Corp., 
Chicago 24, Ill. 

Krueger & Hudepohl, Walsh Bldg., Cit 
cinnati 2, Ohio 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. \ hl 
Rajah Co., 35 Verona Ave., Newark 4 
N. J 


Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, . 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Soreng Products Corp., 
Schiller Park, Ill. 
Sane > oF ome 
Elizabet a. a : 
Thompson-Bremer & Co., Sub. Ane 
Machine & Foundry Co., 520 N. 

born. Chicago 19. 


9551 Soreng Avé., 


Inc., 28 Butler, 


appears 
235. 
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ELECTRIC SOLDERING TOOLS 


a 
r 


Standard Sizes 
7/16” - Ya" - %” 
1%” - 13%" 

156” - 134 Men to whom soldering 
is an every-day job have 
found Vulcan Screw Tip 
Soldering Tools fast and 
efficient. Light weight, 


with cool, adjustable birch han- 


dies, shaped to fit the hand, 
they have the “hang” or bal- 
ance that makes expert solder- 
ing easy. 
Tips are of finest forged copper. Complete 
with 6 ft. heater cord and unbreakable 
rubber plug. U.L. Approved. 


VULCAN ELECTRIC CO. 
Danvers 22, Mass. 


Vulcan Electric Soldering Tools, Solder Pots, Glue 
Pots, Branding Irons, Vulcan Electric Heating 
Elements. 


NEED A COMPLEX 





INSULATOR ? 





If you have an insulator design that looks like 
a Chinese puzzle, Universal can produce it for 
you in porcelain . . . with every detail meeting 
your exact specifications, every piece held to 
close tolerance and uniform body density. 


Universal Porcelain combines high dielectric 
and physical strength . . . insulators are un- 
affected by hot arcing and thermal shock; 
resistant to temperatures, chemicals, moisture, 
fumes. Intricate or simple, long run or short, 
specify economical long-lifed Universal 
Porcelain Insulators on your next job. 


we UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 
Am I mci (RRS 
JULY, 1954 








PRESSURE CONTROLS 
MAINTAIN SET PRESSURES 


STRATOSPHERE 






UE TYPE J20 
PRESSURE 
CONTROL 


The electronic equipment in today’s high-flying aircraft 
requires uniform pressure conditions at predetermined levels 
in order to function accurately. At current operating altitudes, 
this pressure is supplied by pressurization units made by 
Eastern Industries, Inc. — and maintained by UE Type J20 
controls. 

The pressurization unit maintains a constant pressure at 
all times, between predetermined settings, thus assuring 
reliable performance of the plane’s electronic equipment. The 
UE Type J20 Pressure Control automatically cuts the pres- 
surization unit’s motor in and out at those predetermined 
settings —-thus assuring optimum electronic performance. 

UE Type J20 — now offered commercially for the first 
time —is also being used in pressurized coaxial cables, 
R.C. A. ground radar, and in maintaining frequency bands. 

United Electric manufactures a wide line of standard 
controls that are used in aircraft fuel purging systems, paper 
mill machinery, diesel engines, milk pasteurizers, room air 
conditioners and in countless other applications. 

Special controls can be adapted from standard models, or 
can be custom built by United engineers working in cooper- 
ation with your own product development engineers. 

Write today for information on the complete line of 
United Electric Controls. 


Standard and special thermostats and pressure switches 


UNITED ELECTRIC CONTROLS CO. 
93 School Street, Watertown, Mass. 
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INSULATORS 
IN ARCING ZONES 


@ SUPERIOR ARC 
RESISTANCE 


@ NON-TRACKING 


N the electrical industry, many devices, 
interrupting loads ranging from 15 
amperes to 1,000 amperes, not only de- 
mand resistance to carbonization but also 
high dielectric strength, dimensional ac- 
curacy, and perhaps metal inserts as well. 


@ DIMENSIONALLY 
STABLE 


@NO COLD FLOW ROSITEisalowcost“stone-like” material 


that has these qualities, p/us others that 
make it ideal for Motor Starter Arc Hoods, 
Safety Switch Arc Hoods, Contact 
Carriers, Arc Chutes, Motor Starter Bases, 
Fuse Cases, Brush Stud Moldings, Arc 
Vane Assemblies, Circuit Breaker Shields, 
and many other parts. ROSITE moldings 
are produced in a wide variety of sizes 
and shapes. 


@ HEAT RESISTANT 
@ ACCURATE 

@ METAL INSERTS 
@ COMPLEX SHAPES 
@ MACHINABLE 

@ COLORS AVAILABLE 


@ OIL RESISTANT Rostone Corporation offers a complete 


service: (1) ROSITE moldings using com- 
—<===\ pounds* formulated to meet user’s require- 
ments; (2) Die design engineering; (3) 
Custom molding of parts to meet pro- 
duction schedules. Inquiries are invited. 


*Inorganic and organic. 


Ask for Bulletin '100. 


A Product of 


ROSTONE CORPORATION 
Engineers and Custom Molders 


123 South Earl Avenue . 





Lafayette, Indiana 
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A-C D-C Univ. Synch, 
Miniature Timing Motors, Geared 7 a 
Subfractional, Under 1/20 Hp. B c D an 
Fractional, 1/20, 3 Hp. F G H so 
Integral, 1 to 74% Hp. K L a 
Integral, Over 744 Hp. N oO S x os 
Gearmotors Q R a 
Generators U vi. wy 
Low Voltages (Under 110) Y zi|e«tft = 
Acro Manufacturing Co., Columbus 16, International Register Co 2620 Ww 
ane (B) : 2 e , ington Blvd., Chicago 12, Ill. + Wah. 
Allis Co., Louis, Milwaukee 7, Wis. Jack & Heintz, Inc., 7620 B A) 
Ameri = Ele . Cleveland 1, Ohio (FK) — woateng, 
American Electric Motors, 4811 Anaheim- Kearfott Co., Inc., 1378 M 
Pelegraph Rd., Los Angeles 22, Calif. “ton, MJ.” (UY) (Servo) en Ave» Cit 
( KNQU) S 
— aie i. an J Duncan Ave,, a Manutac ue ot bee Broadway, 
St. Louis 10, Mo. (FGKLN) “gg ) 
Barber-Colman Co Dept. G, 1403 Rock goo Co Kent, Ohio (BCDEP 
Rockford, Ill. (BCEYZ) aaa ~ = “te 
Belgian Electric Sales Corp., 40 E. 49th, ‘yang. Electric Co. Div. of Amerie 
pavew, York 17, N. Y, ,(BCDFHKNPQ) Ohio (FGKLNOUV) ©?" Daytan 1, 
odine ectric Co. 256 W. Ohio, Chi- . 2 
cago 12, Ill. (ABCDEFGHJQRTYZ&)  — Myon, EndNstries, foc. 188 Terrace Biv, 
Bogue Electric Manufacturing Co., 54 Iowa pastor Appliance Mfg. ¢ 
Puvw) 3, N. J. (FGIKLMNO- * tario, Racine Wis. (cbGu) ss * 
) , “tric : : 
Bristol Co,, Waterbury 20, Conn. (AX) MiTGIKLMNOPORT OG. » Ohio 
entury Electric Co., 1806 Pine, St. . “-h C . 
; can 3, Mo (FGKLNOQR) oa Sa Junction Ave, Ra- 
Cremer Co. ine. R. W., Box 8, Center- National pneumatic Co., Inc., Holtgee. 
' A). Cabot Div.. Boston 19, Mass. 
opere, Nd. (KLNOPQRUYW)o” Am- Onsrud Machine Works, ag 2001 Pa, 
Delco Produc ts Div., General Motors Corp., oun’ eeetasiie’ te — 
Dayton. Ohio (BFGKLNUVZ) Wis. (BCFGHUVYZ&) (Say Becine 
Diehl Mfg. Co., 1192, Finderne Ave., chro) servo & Gin 
De + ral = Scldiers Field Road, Bos- Packard Electric Div., General y 
ton 35 Mass (Servo) Corp., Warren, Ohio (FG) 3 
Doerr Electric Corp., 510 N. 4th Ave., Peerless Electric Co., 1415 W. Market, 
Cedarburg, Wis. (FGKL) Warren, Ohio (FGKLN) 


Eastern Air Devices, Inc., 
Dover, N. H. (ABEFJQTU) 
Electric Indicator Co., Inc., 105 
Ave., Springdale, Conn. 

VW) (Servo) 


15 Washington, 


Camp 
(BCDEFGHJU 


Electric Specialty Co., 171 South Stam- 
ford, Conn. (FGJKLMNOPUVWYZ) 
Electro Engineering Products Co,, Inc., 
609 W. Lake, Chicago 10, Ill. (BCD- 
UVxX) 
Elliott Co., Crocker-Wheeler Div., Am- 
pere, N. J. (KLNOPQRUVW) 
Emerson Electric Mfg. Co., St. Louis 21, 
600 S. Michigan 


Mo. (FGJKLMQR) 

Fairbanks-Morse & Co., 
Ave., Chicago 5, Il. (FKENOPQUVWY) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thompson Ave., 
Long Island City, N. Y. (FYU) (Servo) 

G-M Laboratories, Ine 4300 N. Knox 
Ave., Chicago 41, Ill. (Servo) 

General Electric Co., Apparatus Div., 
Schenectady 5, N. 

(BCDEF GHJIKLMNOPQRSTU VWYZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 

Hagen Manufacturing Co., Inc,, Sub. of 
Eagle Signal Corp., Moline, Til 
(ABCDE) 

Hansen Mfg. Co., Inc., 
(ABCEVXYZ) 

Haydon Co., A. W., 
bury 20, Conn. (C XZ 


Princeton 3, Ind 
- N. Elm, Water- 


Haydon Mfg. Co., od 2536 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co,, 685 Lawrence, Lowell, 
Mass. (BCDFZ) 


Hoover Co. Electric Motor Div., 123 
Brook Ave., N. Plainfield. N. J. (FK) 
Howard Industries, Inc., Dept. EM-7, 1760 
State, Racine, Wis. (ABCDEFGHQRT 

UVYZ) 


Pesco Products Div., Borg-Warner Corp., 


24700 N. Miles Rd., Bedfor 
(CGLZ) — a 
Portable Electric Tools, Inc., Motor 


200 W. 83rd, Chicago 20, Il, (GE 

Rae Motor Corporation, P. O. Box 291, Re- 
cine, Wis. (BCDFGHYZ&) 

Reeves Pulley Co., Columbus, Ind. (QR) 

Reliance Electric & Engineering Oo., 1054 
Ivanhoe Rd.. Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electric Co., 
(KNQ) 

Robbins & Myers, Inc., Motor , 
Springfield 99. Ohio (BCDEFOIRN 

Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 

Servo Corp. of America, New Hyde Park, 
N. Y. (Servo) 

Servomechanisms, Inc., 500 Franklin Ave, 
Garden City, L. L.. N. Y. (Servo) 

Small Motors, In 2076 N. Elston Ave, 
Chicago 14, Ill (FGHIQRUVYZ&) 

Star-Kimble Motor Div., of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfidd 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

Sterling Electric Motors, Inc., 5401 Anse 
heim—Telegraph Rd., Los Angeles %, 
Calif. (FKNQ) 

Transicoil Corp., 1346 Suburban Statio 
Bldg., Philadelphia 3, Pa. (Servo) 

U. 8. Electrical Motors, Inc., Los Angele 
54, Calif. (FKNQY) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co., B. A., 1626 Vin, 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. (BCDEFGHIKIM 
NOPQRSZ&) 


Alhambra, Calif, 


_—_—_—_—$— — ee orn i 


MACHINES. See specific headings 
Balancing; Coil Winding; Die Castings; 
Microfilm; Molding; Print; Rivet Set- 
ting; Screw Driving; Strippers, Wire; 
Vibration Test. 


MAGNETIC AMPLIFIERS 

Bogue Electric emtatening Co., 
Ave., Paterson 3. N. 

Doeleam Corp., Soldiers. Field Rd., Bos- 


54 Iowa 


ton 35, Mas 

Kearfott Co., In¢ 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

Ketay 555 Broadway 


Manufacturing Corp., 
New York 12, N. Y. 
Magnetic Amplifiers, Inc, 
New York 55, N. Y¥ 
Torwico Electronics, Inc., 965 
huysen Ave., Newark 5, N. J 


, 632 Tinton Ave., 


Freling- 


Vickers Electric Div., Vickers, In 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa, 


MAGNETIC BRAKES. See Brakes. Mag- 
neti 

MAGNETIC MATERIALS. See _ Steel 
Electrical; Magnets, Permanent; Mag- 
netic Recorder Components; Powdered 


Metal Products 


MAGNETIC RECORDER COMPONENTS 


Driver Co., Wilbur B., 150 Riverside Ave, 
Newark 4, N. J. (Wire) 
Minnesota Mining & Mfg. Co., St. Paul 

6, Minn. (Tape) 


MAGNETIC TOOL HOLDERS & BITS 


Magna Driver Corp,, 779 Washington 
Buffalo 3, N. Y. 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, Ill 

Carboloy Department of General Blectrie 
« 11109 E. 8 Mile Road, Detrolt 
Mich 

Crucible Steel Co. of America, Henry W 
Oliver Bldg., Pittsburgh 30, Pa. 

General Magnetic Corp., 10007 Erwin, De 
troit 34, Mich 

Indiana Steel 
Ind 

Thomas & 
1114 E. 


MAGNET WIRE. See Wire, Magnet. 
MATERIALS HANDLING EQUIPMENT 


Products Co., Valparaiso 


Skinner Steel Products ( 
23rd, Indianapolis 7, Ind 


Continental-Diamond Fibre Co., Newark 
13, Del 
National Metal Edge Bor Co., 1212 Gh 


lowhill, Philadelphia 23, ort 
Robbins & Myers, Inc., 7 Crane & Holst 
i. 4 B 99, Ohio 
Div., Springfield 9 h een 


Spaulding Fibre Co., Inc., 
N. Y. 


To communicate with any manufacturer whose name ne ap rs 
in this issue use READER INQUIRY FACILITY, page 
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i. Re 
OVERHEAD MATERIAL HANDLING SYSTEMS 


WYBAR 


Wire Stripping 
Machine for 

Film Insulated 
Wires A.W.G. 
+50 thru +23 


Save time and decrease rejects with the new, stream- 
lined Wybar wire stripper. Small enough to be used 
at the winding machine. For a top quality product 

. write for complete information or a demonstra- 
tion in your own plant—no obligation. 


NOW — Save money on Fiber Glass (standard) 
stripping wheels. The Wyhar Cost is sliding down! 









COLOR 
AWG. CODE 
23-26 Rose Quantity Discounts 
277-30 =—- Red 


11-24 pair 5% 
25-99 pair 712% 
100-199 pair 10% 


200-499 pair 1212% transformers for their equipment 


500-over pair 15% 


WYBAR exectrontcs 1nG., snow sy . gor many years 


The trademarks shown above 


231-34 Green { $4.40 per pair 
235-39 Blue 





240-50 Yellow D $4.90 per pair 
#23-50 White $4.40 per pair 






















Shell type trans- 
former rated 1000 
VA, 440 to 


110 volts. well-known in the electrical 


identify products that are 


field for quality and depend- 





ability. The manufacturers 


of these products maintain 


HAS IT OR CAN MAKE IT! 


“rs CARBO 


A Dependable Source for Everything in Carbon 





an enviable reputation for 
excellence of product. That’s 
why they have specified 
Standard Transformers as an 


— integral part of their ma- 


phase, compound- 


filled transformer, chinery for many years. 


C 








. 500 VA, 440/220 
H *%& BRUSHES ... for all motor and gener- to 110/220 en Standard Transformers are 
f ator applications...carbon.,. graphite. well-known for accuracy, 
§ copper leaf. gauze and metal-graphite. compactness and sound basic 
u | \ lhe WELDING ELECTRODES, WELDER BRUSHES Kamemmgenbrrwsineg 4 o~ 
ie = ...Keen-Are Carbons. cored and tremely important for special 

a, Yo heavily copper coated, for twin-are jobs. Consult your nearby 

\\ 

/ torches, carl ow . ° 
\y rbon and graphite welding Standard representative to- 
_ electrodes... paste, rods and plates. 

de 2 ~ day, or write Standard direct 
it Ze aaa i 
. te EXTRUSIONS, MOLDED SHAPES OR SPECIAL Type MC air-cooled for specific information and 


CARBONS designed and produced to transformer, 250 VA, : 
P , 230/460 to 32 volts. literature. 
your specifications. 


O 
», {_) * * * 


: | ERO ee 





_ aL oe A 7 Cicere 50. Ulinois 


WARREN, OHIO 
REPRESENTATIVES (8 PRINMCUPAL CUPEES 
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stepless control 


no FR loss 


high contact capacity 


(UP TO 4.6 KW) 


Long, trouble-free service is 
assured by simple, rugged 
design for Electrically Heated 
Ovens, Furnaces, Dryers, 
Evaporators, Dehumidifiers, 
etc. Synchronous motor drive. 
Dial setting determines “on” 
time of 60-second basic cycle. 
Flush or surface-mounted. 


For complete data write 
for Bulletin No. J-31. 
Automatic Temperature 
Control Co., 5234 Pulaski 
Ave., Phila. 44, Pa. 


WU 
CONTROLLER 
























to Sinko 
NYLON 


to solve your 


Molded Parts Problems 


Especially those small, intricate shapes 
that require certain unique properties 
found only in Sinko NYLON. Such as: 
Toughness; Light Weight; Resilience; Re- 
sistance to Heat, Wear, and Abrasion; 
Electrical Insulation; Quiet Operation; 
Self-lubrication. 


Here are but a few of the many and 
varied applications of Sinko NYLON 
moldings: 


@ Bearings, Washers 
@ Coil Forms 

@ Connectors 

@ Gears, Insulators 
@ Rivets, Screws 

@ Rollers, Valve Seats 
@ Wearing Surfaces 


Let us make test samples of your parts , 
from Sinko NYLON or other Thermo- , 
plastic; or if you prefer, we'll send you 
the raw material. 


La MANUFACTURING &@ TOOL CO. 
Fae 3137 W. GRAND AVENUE e@ CHICAGO 22, ILLINOIS 
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MERCURY RELAYS. See Relays. 
MERCURY SWITCHES. See Switches 


METAL, LAMINATED. See 
Metals. Precious and Base. 


Laminated 
METALS, PERFORATED. See Perforated 
Metals. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metals; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-plated 
Metals. 


METALS, RARE 
Fansteel Metallurgical Corp., North Chi- 


cago, 5 

Mallory & Co., Inc., P. R., Indianapolir 
6, Ind. 

METALS, RIGIDIZED. See Rigidized 


Metals, 
METERS. See Instruments. 


MICA, GLASS-BONDED. See 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets. Plate, Tape, Tubes, Rings 
Segments, Washers, etc.) 


Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn. 
Continental-Diamond Fibre Co., Newark 

13, Del 
General Electric Co., Chemical Div 
1 Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 
teau Ave.. St. Louis 3, Mo. 
Insulation Manufacturers Corp 565 W 
Washington Blvd., Chicago 6, Ill 
Macallen Co., Bay Rd., Newmarket, N. H. 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
New England Mica Co. Tnc., 30 Woert 
Ave., Waltham 54, Mass. 


MICA UNDERCUTTERS 
Ideal Industries, Inc., 1008 
Sycamore, Il 

Insulation and Wires, Inc., 3435 
teau Ave., St. Louis 3, Mo 


MICROFILM EQUIPMENT 
Eastman Kodak Co., Rochester 4, N. Y. 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


Glass- 


Chou- 


Park Ave 


Chou- 


MOLDING MACHINES. PLASTIC 
Kux Machine Co., 6725 N. Ridge, Chi- 


cago 26 


MOLDS and DIES (Plastics and Rubber) 


Royal Oak Tool & Machine Co., 29800 
Stephenson Hwy., Royal Oak, Mich. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., 
cago ! 

Mallory & Co., Inc.. P. R.. 
6, Ind. 


North Chi- 


Indianapolis 


MOTOR and GENERATOR SHELLS 

Cleveland Welding Co., W. 117th & Berea 
Rd., Cleveland 7, Ohio 

MOTOR BASES, ADJUSTABLE 

Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTERS 


See (Controllers, Motor; Push Button 
Stations, 
MOTORS, AIR 
Gast Manufacturing Corp., 100 Hinkley, 
tenton Harbor, Mich 


MOTORS and GENERATORS. See Motors 
Table on page 316 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Barry Corp., 708 Pleasant, Watertown 72, 


Mase 


General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 


Wooddale Ave., Minneapolis 16. Minn. 

Minnesota Silicone Rubber Co., 5724 W 
36th, Minneapolis 16, Minn. 

T’ S. Rubher Co.. Rockefeller Center. New 
York 90, N. Y. 

Van Cleef Bros., Inc., 
Chicago 19, Tl. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co.. A. W., 234 North Elm, Wa 


terbury 20, Conn. 
Haydon Mfg. Co., Ine., 2536 Elm, Tor- 


rington, Conn. 

NAME and INSTRUCTION PLATES 

C & H Supply Co., 415 E. Beach Ave 
Metal-Cal, Dept. D-3, Inglewood 38, 


Calif 
Chicago Thrift-Etching Corp. 


7800 Woodlawn. 


1555 N 
Sheffield Ave.. Chicago 22. TI 
Continental-Diamond Fibre Co., Newark 
13, Del. 
General Electric Co., Chemical Div., 1 


Plastics Ave., Pittsfield, Mass. (Plastics) 
Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 





To communicate with any manufacturer whose name appears 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., 
(Cupro- Nickel) 

Chase Brass & Copper Co., W. 
Conn. c Waterbury 20, 
Driver o., Wilbur B., 5 
Ave., Newark 4, N. J. _ Riverside 
ee Co., Harrison, N. J 
nternational Nickel Co., Inc.. @7° 
New York 5, N.Y. mee OT Wal, 
Revere Copper & Brass Inc., 9239 
a Park 


Waterbury 20, Conn 


Ave., New York 17, N 


NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 20, ¢ 
Chase Brass & Copper Co., Waterbury” 
Conn. iM is I ny 20, 
Federated Metals Div., American g 
& Refining Co., 130 B'way, N meting 
N F io 


Revere Copper & Brass Ine, 2 

Ave., New York 17, N. Ze ” Park 
Seymour Manufacturing (Co., g§ 

Conn ~— 


Waterbury Rolling Mills, Waterbury, Conn 
NON-MAGNETIC IRON and STEEL 


See Steel, Stainless. 
NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw- Driving Machines, 
OHMMETERS. See Instruments, 


OILERS. See Lubricators, Oil or Grease 


OSCILLOGRAPHS 


See Instruments also, Recorders, Oseillo- 
graphic. 


OSCILLOSCOPES 


Du Mont Laboratories, Inc., Allen B 
760 Bloomfield Ave., Clifton, N. J” 

Federal Telephone and Radio Corp.; 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales pj 
Schenectady 5, N. Y¥ Dh, 

Triplett Electrical Instrument Co., Blu. 
ton, Ohio 

Waterman Products Co., Ine., 2445-63 
Emerald, Philadelphia 25, Pa, 


OVENS, INDUSTRIAL 


Insulation and Wires, Inc., 3435 Chov- 
teau Ave., St. Louis 3, Mo. oe 


PACKAGING. See Boxes and Crates: Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, Enamels, Paints 
and Varnishes 


—— See Platinum and Platinum 
*roducts 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn 

Automatic Temperature Control Co., Ine, 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn, 

=a Signal Corp., 202 20th, Moline 1, 
ll 


Gemco Electric Co., 25681 W. 8 Mile 
Rd., Detroit 19, Mich 

General Electric Co., Apparatus Sales Dir., 
Schenectady 5, N. Y 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. d 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif, 

Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Westinghouse Electric Corp Gateway 


Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 
Wheelco Instruments Div., Barber-Colman 

Co., 1203 Rock Rockford, IIL. 


PANELS, DIAL. See Dials and Panels. 


PANELS. SHEET STEEL. See Cabinets, 
Sheet Metal 


PAPER, INDUSTRIAL 


Cottrell Paper Co., Inc., 
Fall River 1, Mass. 
Hollingsworth & Vese Co., 

Mass. 
Mosinee Paper 

Mosinee, Wis 
West Virginia Pulp and Paper Co., 231 

Park Ave., New York 17, N, Y. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Continental-Diamond Fibre Co., Newatk 
13, Del 

Cottrell Paper Co., Inc., 
Fall River 1, Mass 

Dobeckmun Co., 3301 Monroe Ave., Clere- 
land 13, Ohio 

General Electric (Co., Chemical Dir., 
1 Plastics Ave., Pittsfield, Mass. 

Hollingsworth & Vose Co., East Walpole, 
Mass 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 

Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11 : 

Johns-Manville, Box 60, New York 16, 
N. Y 


Schenectady 1, N. ¥. 
ada 


401 Liberty Ave., 


88 Purchase 
East Walpole, 


Mills Co., Dept. EM 


88 Purchase 


Mica Insulator Co., 


in. this issue use READER INQUIRY FACILITY, page 235. 


ELECTRICAL MANUFACTURING 


What do you look for 


in a TIMING MOTOR? 
Kaira your best buy is Inter-Matic ... 


close tolerances, constant quality control, plus 
special features like the nylon reduction gear, 
assure you of maximum quietness. 







Inter-Matic is famous for it... 


these are the same timing motors that go into 
Inter-Matic’s own outstanding products... tim- 
ing devices that are the standard of comparison 
for dependability and performance. 


Inter-Matic quantity prices... 


can be yours. By selling timing motors in iarge 
quantities, prices are kept to a low minimum... 
giving you greater profit opportunities. 


Inter-Matic has more than any other... 


all welded construction, nylon reduction gear, 
stainless steel rotor shaft, capillary lubrication, 
just to name a few. 


WRITE for bulletin 
74EM today 


INTERNATIONAL REGISTER CO. 


2620 W. Washington Boulevard, Chicago 12, Illinois 








The pick of the field- 

— Allee 
RUBBER INSULATED 
METAL PARTS... 

















Special nuts, custom 
made to your exact 
specifications is my business. 
















Be “Nut Wise” 



















G Whether you require steel, brass, call on 
stainless steel or aluminum, WEMPY 
panes of reckon (we even for any size 
make 5/32” hexagon miniature 

. é . eee * 
clampsfand other rubber insulated nuts) you always get uniformtty, 


metalfparts . . . these can ddd dependability, and the 










Write Dept. C 
co : ahest tevgsce win for 
electrical“and sound insulation; qutc est service when you Illustrative 
corfosion and onrering grammars deal with us. Catalog 
to’ cable, loom, tubef wire, rod 


And remember this: 
You'll probably pay 
no more for our special 
fasteners than you are 
now paying for 
ready-made 
standard nuts. 


and pipe products. A 


You can improvef/the utility and 
durability of your product bf re- 
questing expert ARco engineering 
counsel; sample rubber/insulations 


on your standard parts, and quan- AUTOMOTIVE 
tity estimates. These Arco services RUBBER COMPANY - INC. 


are yours without obligation. Manufacturers * Designers * Engineers 





12574 BEECH RD. e DETROIT 28, MICH. 
ARco RUBBER PROCESSORS 


Valuable literature 
available—Write 
today! 


vai alate Veena cen 


4033 Homestead Rd ® Houston, Texas 





WESTFIELD,. MASS 


ANYTHING CAN BE COVERED WITH RUBBER BY. . . ARco 
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Test for Electrical 
LEAKAGE - SHORTS + BREAKDOWN | 


with 


*HYPOT” 


JUNIORS 






HIGH POTENTIAL 
TESTING 
INSTRUMENTS 


WRITE FOR 
BULLETIN 4A 


@ ONLY ONE instrument necessary 
to make high potential tests for 
leakage, breakdown or shorts! 


@ PORTABLE, with rugged steel 
case...Operates in any position! 

@ SAFE to use, with protected test 
leads, shielded high voltage, 
grounded case! 

@ SIMPLE—only three easy steps 
to make a complete test! 


@ VISUAL INDICATIONS from neon 
lights give positive test results. 
Audible test indication for leak- 
age also available. 


@ RANGES 0-1500 to 0-6000V.A.C. 
output. Other “Hypots” to 
50,000 V.A.C. output at 5 K.W. 


@ WRITE for complete data on 
“HYPOTS” for your jobs. 


aC ie 


Be Mee Ceporealed 


AssociATED RESE 





3794 West Belmont Ave., Chicago 18, Illinois 


Zophar Waxes, resins and compounds 
to impregnate, ‘dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 
vision, etc. 


Cold flows from 100°F. to 285°F. 
Special waxes non-cracking at —76°F 


Compounds meeting Government spe- 
cifications plain or fungus resistant. 


Let us help you with your engineering 
problems. 


INC. 


rere ne 


112-130 26th Street, 
Brooklyn 32, N. Y. 


| Mosinee 





| Asbestos-Textile Div., 


Mitchell- Rand 


Insulation Co., Ine., 51 
Murray, y 7 cae 


New York 7, N. 

Paper Mills Co., 
Mosinee, Wis. 

| ton 39 Vulcanized Fibre Co., 
ton 99, Del. 


Dept. EM, 


Wilming- 


| natrar Corp., 207 Randolph Ave., Wood- 
bridge, N 

| Comers Fibre Co., Inc., Tonawanda, 
N 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N, Y 


ee PHOTOGRAPHIC REPRODUC- 


Bruning Co., Inc Charles 
Ave Chicago 41, Iil 


41700 Montrose 


Eastman Kodak Co Rochester 4, N. Y 
PAPER, TRACING. See Tracing Cloth 
and Paper 

PARTS FEEDERS, SELECTIVE 

Detroit Power Screwdriver Co., 2817 W 


Fort, Detroit 16, 


Mich. (Hopper Units) 
Syntron Co., 


Homer City, Pa. (Vibrator) 
PERFORATED METALS 


Rigidized Metals Corp., 7323 Ohio, Buf- 
falo 2, N. Y. 

Wickwire Spencer Steel Div., Colorado 
Fuel and Iron Corp., Clinton, Mass 


PERMANENT MAGNETS. 


See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, 


American Brass Co., 


Wire) 


Waterbury 20, Conn 


Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Revere Copper & Brass, Inc., 230 Park 


Ave., New York 17, N, Y¥ 


Seymour Manufacturing Co., Seymour, 
Conn. 

Waterbury Rolling Mills, Inc., Waterbury, 
Conn, 


PHOTOELECTRIC CELLS and TUBES 
Bradley Laboratories, Inc., 168 Columbus 


Ave., New Haven 11, Conn. 
General Electric Co., Electronics Div., 
Thompson Rd., Syracuse, ie < 
International Rectifier Corp., 1521 Grand 


Ave., El Segundo, Cal. 
Vickers Electric Div., Vickers, Inc., 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn. 


| General Electric Co., Apparatus Sales Div., 
Schenectady 5, Ke 


1803 


Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 
Weston Electrical Instrument 


Corp., 614 
Frelinghuysen Ave., 


Newark 5, N. J. 
PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER and LOCK. See Fasteners 
PINS, SEAMLESS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics. 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 1125 
ton 64, Mass. 


13 Mountain Grove, 


N. Main, Brock- 


American Insulator Corp., New Freedom, 
Pa. 

Anchor Plastics Co., Inc., 36-36 36th 
Long Island City 6, N 


Re 
Raybestos-Manhat- 


tan, Inc., Manheim, Pa 

Sarber-Colman Co., Dept. G, 1403 Rock 
Rockford, Ill. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill, 

Continental-Diamond Fibre Co., Newark 


13, Del. 

Crane Packing Co., 
Chicago 13, Ill. 
Davies Molding Co., 
Chicago 10, Ill 
Dayton Rogers Mfg. Co., 


1824 Cuyler Ave., 
Harry, 1428 N. Wells, 


Minneapolis 7, 


Minn. 

| Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

Erie Resister Corp., Plastics Div., Erie, 
> 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N . 

Garlock Packing Co., Palmyra, N. Y 

| General American Transportation Corp.. 
Plastics Div., 135 8. La Salle, Chicago 
90. Ti 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y 


| Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 
| Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8, N. J. 
Kurz-Kasch, Inc., 1419 8. Broadway, 
Dayton 1, Ohio 
Mica Insulator Co., Schenectady 1, N. Y. 
Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill 
National Vulcanized Fibre Co., Wilming 


ton 99, Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. 

Phalo Plastics ‘Corp., 
ter, Worcester, Mass 

Polymer Corp. of Pennsylvania, 
> 


Commercial & Fos- 

Reading 

Richardson Co., 2799 Lake, Melrose Park, 
Tl 


ELECTRICAL 


To communicate with any manufacturer 
in this issue use READER INQUIRY FACILITY, page 235. 


Rogan Brothers, 8027 
a. Til. 

ostone Corp., 123 S. Earl 
ette, Ind. (Inorganic) Ave., Latay. 


Ryerson & Son, I 
rer 1, Inc., Joseph T., Chicago, 


Sinko Mfg. & Tool Co., 31 

Ave., Catcoge 32, il, 35 W. Grang 
Spaulding Fibre Co., Tonaw 
Taylor Fibre Co., Norristown, Pe N.Y, 
U, 8S, Gasket Co., Camden 1, N. : 
Westinghouse Electric Corp., Gateway Cen 


ter Bldg. No. 3, 401 Li 
Pittsburgh 22, Pa. berty Ave, 


Wiggins Plastic Molding Cc . 
Cortlandt, Belville 9, N. go” 2%» 311 


PLASTICS—MOLDING, 


N. Monticello Ave. 


CASTING and EXTRUSIAAT ING, 
COMPOUNDS 

Alkyd Molding Compound (T 
Cellulose Acetate (A} 
Cellulose Nitrate (K 
Epoxy Resins (0) 
Ethyl Cellulose (B 
F luorocarbons (P) 
Melamine-Formaldehyue (C) 
Methyl Methacrylate (D) 
Nylon (Q) 
Phenolics (BE) 
Plastosols, Vinyl (I) 
Polyethylene (H 
Polyester Resins (Q) 
Silicone Resins (S) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (V) 
Vinyl Chloride- 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 

American Cyanamid Co., 33 D. Roe 
Plaza, New York 20. N.Y. (Gloeu” 


Bakelite Co., A Division of Union 
& Carbon ‘Corp., 300 Madison ae 
York 17, N. ¥. (EFHJMQUY) 

3arrett Div., Allied 


Chemical 
Corp., 40 Rector, New York 6, . De 
Borden Co., Chemical Div., 5000 Summer 
dale Ave., Philadelphia ‘24, Pa. (E) 
Dow Chemical Co., Plastics Sales, pr 
444T-1, Midland, Mich. (F) 
Dow Corning Corp., Dept. AEI-17, Mid. 
land, Mich. (8S) 


du Pont de Nemours & Co., Inc., E. I 
Polychemicals Dept., 350 Fifth Ave’ 
New York 1, N. Y. (ADGKLPR) 

Durez Plastics & Chemicals, In 1307 


Walck Rd., North Tonawanda, N. ¥ 
(E) (Casting Resins) 

General Electric Co., Chemical Div., } 
Plastics Ave., Pittsfield. Mass. (EFQS) 

Glastic Corp., 1823 E. 40th. Cleveland 3 
Ohio (Q) 

Goodrich Chemical Co., B. F., Div. of B 
F Goodrich Co., Dept GS-3, Rose 
Bldg., Cleveland 15, Ohio (INVW) 

Kellogg Co., M. W.. Sub. of Pullman 
Inc., P. O. Box 469, Jersey City 3 
N. J. (P) 

Konpers Co.. Ine., Chemical Division 
Dept. EM-74, Pittsburgh 19, Pa. (AF) 

Minnesota Mining & Mfg. Co., St. Pau 
6, Minn, 

Monsanto Chemical Co., Plastics Div., 
Room 2401, Springfield 2, Mass. (CEFY) 


Polymer Corp. of Pennsylvania, Reading, 
Pa. (GP) 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. A add 

Rostone CerD.. 123 E. Earl Ave., Lafayette, 
Ind, (H) 

Shell Chemical Cop.. 500 Fifth Ave., 


New York 36, N. 
U. S. Rubber Co., Rockefeller Center, 


New York 20. N. Y 

PLASTICS, SHEETS, RODS and TUBES 

Aircraft-Marine Products, Inc., Amplifilm 
Div., 2100 Paxon, Harrisburg, Pa. (Di- 
electric Sheets) 

Campco Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi- 
cago, Ill. (Sheets only) 

Cleveland Container Co., 6201 Barbertoo 
Ave., Cleveland 2. Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 
13, Del 

Eastman Kodak Co.. Rochester 4, N. Y. 

General Electric Co., Chemical Div., t 
Plastics Ave., Pittsfield, Mass. 

Glastic Corp., 1823 E. 40 St. Cleveland 
3. Ohio 

Insulation and Wires, Inc., 3435 Chouteau 
Ave.. St. Louis 3. Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell Rand Insulation Co., Inc, 53 

Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. Reading, 

> 


of Pennsylvania, 


i. 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi- 
cago 47, Mil. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Til. 

Spaulding Fibre Co., Tonawanda 
7. = 


Tube Co.. Inc., 900-922 
Franklin, N. E., Washington 17, D. C. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Inc., 


Stone Paper 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


Baker & Co., Inc., 113 Astor, Newark 5, 
5. 


Brainin Co., c. S., 318 Washington, Mt. 


Vernon, N. ‘ 
General Plate Div., Metals and Controls 
Corp., 47 Forest, Attleboro, Mass. 


ane 


whose name appears 


MANUFACTURING 
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As 


Let Burlington simplify 
your selection of 
° panel instruments 















\: 


You've never seen so much 
helpful information on 
panel instruments packed 
into such handy easy-to- 
use form. One master 
chart shows all stand- 
ard DC and AC ranges, 
cases and prices. In- 
cludes round, square, 
rectangular and fan- 
shaped . . . bakelite 
and metal. . . her- 
metically sealed and 
sealed ruggedized instru- 
ments. It also has dimensions 
and capsuled engineering data. 


Py 2 rm 


CUSTOM BUILT TO SPECIFICATION 


BURLINGTON INSTRUMENT COMPANY 
125 Third Street, Burlington, lowa 


WRITE FOR 
YOUR COPY. 
Ask for Catalogue NI. 








* Meets all Class A requirements 

* Dielectric strength — 300 volts per mil 
* Tensile strength — 13,000 Ibs./sq. in. 
® Density: 1.30-1.35 

* Thicknesses from .005 to .030” 

* 100% rag stock paper 

* No sizing or fillers used 

* "Glazed roll” finish — others available 
* Can be combined with other materials 
© Available in rolls, sheets or coils 


Representatives everywhere 


we 


ELECTRICAL 
EEL Ic 
ad 







Write for literature and free sample 


COTTRELL PAPER COMPANY 


88 Purchase St., Fall River, Mass. 
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PRODUCT 
INSURANCE 


that pays off 


in savings 
i. 
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Patented, No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 









JUST SCREW 

THEM ON — 
LIKE A NUT 
ON A BOLT! 


For Solid and/or 
Stranded Wires—Sizes 
fer all common wire 
combinations. 


Where the performance of your product hinges on the 
dependability of wire connections, it’s your reputation 
you protect when you use the quality insurance of 
IDEAL “Wire-Nuts.” 1000 ““Wire-Nuts” give you 1000 
perfect connections—safe, strong, permanent connec- 
tions that never let your product—and you—down! 


What's more, “Wire-Nuts” are money savers on the 
production line. Lightning-fast splices, by hand or 
“Wire-Nut” Runner, cut the costly delay of other con- 
necting methods .. . for mo other type of connector is 
so fast and easy to apply! You'll get the extra savings, 
too, of no rejects, no re-makes, no servicing penalties. 
Don’t use less than the best when the best costs you 
less! Use IDEAL “Wire-Nuts,” 


NEWLY IMPROVED! 


a Mel let tee eh ele 1b Sate din 
New fast-action knurling ones 
buttress-threaded, long skirts New 
automatic assembly and. in 
spection for unmatched 
quality control 


e tal a ae a 

j IDEAL INDUSTRIES, Inc. UDEAL 
1UU8 Park Avenue, Sycamore, Ill. 

j Please send me FREE sample of Ideal ‘‘Wire- 
Nuts."" We connect___No.___wires 

SS — 





SOLD THROUGH 
LEADING 
DISTRIBUTORS 


SEE FOR 

YOURSELF... 
TRY 

**"WIRE-NUTS"’ 


FREE! 





Name. 





Company—__—— EEE 


Address___——————EEeeee 


enone nna 


L. ae as ae ow om = ow a= 
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devices, a 2-wire tandem blade plug. To segregate and 
ly ground devices for 125 v. application, a 2-pole parallel 
plug wtih radial grounding pin is required; 250 v. devices 
e a 2-pole tandem blade plug wtih radial grounding pin. Below 
d molded-on male and female rubber plugs now in pro- 
angle plugs available straight and angle construction, 

in straight type only. 


FEMALE... 

#250 for use on 

18/2, 16/2 SJ and S 
#253 for use on 14/2, 12/2 S$ 

MALE... 

#52R for use on 

18/2, 16/2 SJ and S 
281 for use on 14/2, 12/2$ 


15 AMP 
125 VOLT 


FEMALE... 


#275 for use on 
18/2, 16/2 SJ and S 
#277 for use on 14/2, 12/2 S 


MALE... 


#75 for use on 18/2, 16/28) €= 
277 for use on Z 
18/2, 16/2 SJ and S 


) FOR DATA SHEET ON RIGHT-ANGLE MOLDED MALE PLUGS 


YT A eon Oe 


50 Church Street New York 7, N. Y. 


15 AMP 
250 VOLT 























IN HIS RECENT BOOK 
says: 


‘A nuisance that we have to guard 
against is defacement. | One of human- 
ity’s strongest urges is the desire to 
engrave one’s name on anything that 
can be dented, scratched, or embossed. 
Some go so far as to engrave (or tattoo) 
their names on their own skins. 


In transportation it is a major problem. 
We have to protect bulk-heads, pier 
panels, toilet rooms, etc., from the urge 
of Joe to sketch a little fresco an- 
nouncing to the world that he loves 
Julie. r that the sitting position 1s 
favorable to the thinking process, or 
that So-and-So is a so-and-so, etc., etc. 
This calls for the use of certain non- 
defaceable materials.”’ 


(From "NEVER LEAVE WELL 
ENOUGH ALONE”) 
Raymond Loewy 

7” 


@ RIGID-TEX METALS 


are three- dimensional, design- 
strengthened and textured to conceal 
all dents, scratches, doodles and scuffs— 
a feature that reduces maintenance Costs 
considerably in an unlimited variety of 
product applications, Other features: 
Send for new 16-page added rigidity; reduced gages for metal 
complete catalog . conservation; impact resistance; buck- 


on Company letter- ling strength; glare resistance; versatile 
heads please, or see 


Sweets Design File fabrication. 
la/Ri. 








RIGIDIZED METALS /2 
CORPORATION (ff 
7327 Ohio Street Buffalo 3, N.Y. 
U.S. and 
5 Warehouses and Sales Representatives in all oe Foreign 
Principal Cities throughout the U.S. & Canada Patents 
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Handy & Harman, 82 Fulton, New York 
38, N. Y¥ 


Ney Co., J. M., 371 Elm, 
Conn. 


Hartford 1, 


PLIERS and CUTTERS, WIRE 


Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill 

Robinson Co., Ralph C Box 494-442, 
North Sacramento 15, Calif. (Wire 
Twisters) 


PLUGS and RECEPTACLES 
Alden Products Co., 1125 N. Main, Brock 


ton 64, Mass. 
Corp., 1830 S. 54th 


American Phenolic 
Ave., Chicago 56, Ill. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6. Conn. 

Automatic Electric Sales Co., 1038 W 
Van Buren, Chicago 7, Il. 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Il. 

Cannon Electric Development Co., Dept 


500, 3209 Humboldt, Los Angeles 31 
Calif. 
Cornish Wire Co., Inc., 50 Church, New 


sera 7, HN. YF. 
Crouse-Hinds Co., Syracuuse 1, N. Y 
General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn. 
Hubbell, Inc., Harvey, Bridgeport 2 
Conn. 
Johnson, E. F., 204 Second Ave., 8S. W 


Waseca, Minn. 
Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, Ill. 
Joy Manufacturing Co., Henry W. 
Bidg., Pittsburgh 22, Pa 
— Electric Co., 120 Main, Pawtucket, 
z 


Oliver 


Packard Electric Div., General Motors 
Corp., Warren, Ohio 
Pass & Seymour, Inc., Solvay Station, 


Syracuse 9, . 
Pyle-National Co., 
Chicago 51, Ill 
Pyramid Instrument 
oo 


1388 N. Kostner Ave., 


Corp., Lynbrook, 
Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 
Royal Electric Co., 
Switchcraft, Inc., 
“. cago 22, Ill. 


Inc., Pawtucket, R. I. 
1328 N. Halsted, Chi- 


S. Rubber Co., Rockefeller Center 
New York 20, N. Y 
Winchester Electronics, Inc., Glenbrook 


Conn. 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 
Milwaukee 7, Wis. 


2200 So. Bay 


PNEUMATIC MOTORS. See Motors, Air. 

PNEUMATIC TOOLS and EQUIPMENT 

Keller Tool Co.. Grand Haven. Mich 

Mead Specialties Co., Dept. E-54, 4114 N 
Knox Ave., Chicago 41, . 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn 

Superior Electric Co., 
Conn. 


83 Laurel, Bristol, 


POTENTIOMETERS. 
(See also Rheostats). 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

Bristol Company. Bristol Conn 

Clarostat Mfg. Co., Inc., Dover, N ie 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Helipot Corp., Div. Beckman Instruments, 
Inc., South Pasadena, Calif. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa 

Ohmite Manufacturing Co., 
Skokie, Ill 

Stackpole Carbon Co., St. 

TAGliabue Instruments _ Div., Weston 
Electrical Instrument Corp., 614 Fre- 
linghuysen Ave., Newark 5, N. J 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ill 


POTS and LADLES, MELTING 


General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 
Vulean Electric Co., Danvers 2, 


3613 Howard, 


Marys, Pa. 


Sales 
Mass 


POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 
Amplex Div. of Chrysler Corp., Dept. E 
6501 Harper, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., 
Brook, N. J 
Gibson Electric Co., 8349 
Ave., Pittsburgh 21, Pa 
Mallory & Co., Inc., P. R., 
6. Ind 

Moraine Products Div. of General Motors 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., 
Oak Lawn, Til 

Stackpole Carbon Co., St. 
(Iron Cores) 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 4, Ohio 

United States Graphite Co., 1621 Holland 


3ound 
Frankstown 


Indianapolis 


Marys, Pa 


Saginaw, Mich. 

POWDERS, METAL 

Antara Chemicals, Sales Div. General 
Analine & Film Corp 435 Hudson, 


New York 14, N, Y. 
Handy & Harman, 82 Fulton, New York 
> ee E 
New Jersey Zinc Co., 
York 7, N. Y. 
and Zinc) 


160 Front, New 
(Brass, Bronze, Copper 


To communicate with any manufacturer whose name 


POWER SUPPLY UNITS 
ameriy Zaunition & Radio oa, 
= on Corp., North Chi. 
Wepasealc Ave.. roth Corp., 900 
a % Co., bane P. R., Tnalanapeli, 
a oar, Wao Be 

Park, N. Y. , + New Hyde 
Superior circ Co. $8 Laurel, Ba 


PRE-PLATED METALS. Alumi 
Brass, Copper, Steel, Zi amt num 
Strip. mes Sheet ang 


American Nickeloid Co., Peru 3, m 


PRESSES, MOLDING. See 
chines, Plastics, 
PRINT MACHINES 


Bruning Co., Charles, 4700 Mont 
Chicago 41, Til, rose Ave,, 


Molding Ma. 


PULLEYS, V-TYPE. See Drives, Belt 


PUMPS. See also Compress 
Pumps, Air and Vacuum. ors and 


Fairbanks-Morse & Co., 600 § 
Ave., Chicago 5, Ill ®. Michigan 
Pesco Products Div., 
24700 N. 
Robbins & 
Springfield 99, 
Scintilla Div., 
Sidney, N. Y., 


Borg-War 

Miles Rd., Bedford “ong” 

Myers, Inc., Pump Diy 
Ohio , 

Bendix Aviation 

(Diesel Fuel) 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 
— 4, Wis. 
Arrow-Hart & Hegeman Electr 
Hawthorn, Hartford 6. Conn “Ge 
Automatic Electric Sales Corp., 1033 w 
Van Buren, Chicago 7, Ill 
a Co., Syracuse 1, N. Y, 
era. ectric Co., Appar: 
Div,. Schenectady 5, xy we te 
Micro Switch Div., Minneapolis-Honeywel} 
Regulator Co., Freeport, Ill, ; 
National Acme Co., 176 E. 181st, Clere- 


land 8, Ohio 
Pyle-National Co., 1388 N. Kostner Ave, 
Square D Co., 4041 N. Richards, Milwau- 


1316 S. Second, Mi. 


Chicago 51, Ill 
kee 12, Wis 


Ward Leonard Electric Co., 
Mount Vernon, N. Y. “ o- 
Westinghouse Electric 
Center Bldg. No. 
Pittsburgh 22, Pa. 


Corp., Gateway 
3, 401 Liberty Ave 


PYROMETERS 


Bristol Co., Waterbury 20. Conn. 
Servo ou. of America, New Hyde Part 
N.Y 


TAGliabue Instruments Div., Weston Bley 
trical Instrument Corp., 614 Freline. 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., 109 Fifth, 
ee Township, Rochelle Park P ~ 


Wheelco Instrument Div., Barber-(olmeaa 
Co., 1203 Rock, Rockford, IN 

REACTORS. (See Transformers.) 

RECORDERS, GRAPHIC. 


(See Instruments) 


RECORDER COMPONENTS, MAGNFTIC 
(See Instruments). 


RECORDERS, COMPUTER. See Instra. 
ments, Electronic. 


RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 195 Manss- 
chusetts Ave., Cambridge 39, Mass. 


RECTIFIERS, MERCURY ARC 

General Electric Co., Apparatus Sale 
Div., Schenectady 5, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg., No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa 


RECTIFIERS, METALLIC 


home nents Corp., 357 Water, Cuba, 

N. ¥ 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 

Bogue Electric Manufacturing Co., 54 lows 
Ave., Paterson 3, N. J. 

Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. (Selenium 
& Copper Oxide) 

Fansteel Metallurgical Corp., Reetifier 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone and Radio Corp., 1 
Kingsland Rd., Clifton, N. J 

General Electric Co., Electronics Park, 
Syracuse, N. Y. (Germanium 
Copper Oxide, Selenium) 

International Rectifier Corp., 1521 B 
Grand Ave., El Segundo, Cal. (Selenl- 


um) 

International Resistance _ 409 N. 
Broad, Philadelphia 8, . 

Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Seletron 
Germanium Div., 251 W. 19th, Mew 
York 14, N. Y. (Germanium Diode, 
Selenium) 

Sarkes Tarzian, Inc., Rectifier Div., Dept 
M-3, 415 N. College Ave., Bloomington, 
Ind 

Svntron Co., Homer City, Pa. 

Vickers Electric Div., Vickers, Inc, 1008 

Locust, St. Louis 3, Mo. (Selenium) 





eppemrs 
in this issue use READER INQUIRY FACILITY, page 235. 
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ABBOTT the BALL 
ith the ARMORED HEART! 


Quality is more than 






Cold forged from special 
carbon steel wire, every 
Abbott Ball is DEEP 
ae HARDENED to provide a 
thick armored shell for the soft, resilient heart of 
the ball. This makes Abbott Balls crush resistant and 
more efficient under high load factors. 


Every Abbott Ball is TEMPERED to insure scientific 
control of the steel grain structure within the ball. 
Tempering adds stability and shock resistance—relieves 
stresses—prevents sphericity and size distortion. 


For shock resistance and efficient performance PLUS 
uniformity in size . . . Specify ABBOTT—the BALL 
with the Armored Heart! 


THE ABBOTT 


BALL COMPANY 
60 RAILROAD PLACE 
HARTFORD 60 CONN,, U.S.A. 


Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 
Devices. Milliwatts to 50 
KVA, single or polyphase in 
all frequencies. 


Complete design and engi- 
neering service. All modern 








, ‘i techniques, encapsulation, 

4 casting, military and 

: commercial construction. 

: And, we’ve got one asset 

' you'll find especially helpful: 

; WE TRY HARDER! 

{- 

N. 

4 

& 

ow 

it, 

yt. ; - 

mn, 

» Write for Bulletin 53D 

-  ELECTRAN MFG. CO. 
1901 CLYBOURN AVENUE ° CHICAGO 14, ILLINOIS 

6 





JULY, 1954 





“skin deep” in Abbott balls. 
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SG Maximum accuracy 


—Corning Type N 


For high temperature 
operation — Corning 
Types Sand R 


For high frequency ¢ se 
—Corning Type H 






5 reasons 


why Corning film-type resistors meet 
your most exacting circuit needs 


1. They’re Stable « The resistive element of Corning Re- 
sistors is so stable it can be cycled from near absolute zero to 
red heat without impairing its electrical properties. These re- 
sistors withstand high-ambient and high-operating tempera- 
tures. 


2. They’re Moistureproot ¢ Corning Resistors are im- 
pervious to moisture. They meet specifications for maximum 
resistance change under moisture resistance tests of MIL-R- 
1O509A and MIL-R-11804A. 


3. They’re Durable + No need to coddle Corning Re- 
sistors. Drop them or scratch them. Neither affects them. The 
film material is fired in at a red heat and makes an integral 
contact with the heat-resistant base. You end special handling 
and assembly costs. 


4. They’re Quiet « No need to use oversize resistors to 
overcome solder heat noise. Fired-in-silver bands afford low- 
load resistance, low-noise termination. These resistors are so 
quiet, noise is difficult to measure. Excellent for signal-level, 
high-gain amplifier stages. 
S. They’re Space-Saving ¢ You can couple Corning 
Resistors close—without damage or fear of creating noise. 
That’s not all! Corning Resistors have other important 
characteristics to help you. And there are 16 different types, 
covering a resistance range from 10 ohms to 1 megohm; rat- 
ings from 12 watt to 150 watts. Write today for technical 
descriptions of all of them. 





* | CORNING GLASS WORKS 
CORNING, N.Y. 


New Products Division Comming meant nescarch ix Glasd 
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ro 


lar casing, filled with Greenohm in- 
organic cement. Won't blister, crack, | 
or change shape. The “Junior” ver- | 
sion of well-known Greenohms. 
* Bulletin 110 on request. 


Trade 


%* Money-saving, handy, midget 
power resistors for tight spots and 
point-to-point wiring. Take place of 
cumbersome and costlier bracket- 
mounted types. 

Wire winding on fibre-glass core. 
Coaxial pigtail leads. Steatite tubu- 


mark 


CLAROSTAT MFG. CO., INC ta 


| Phillips 


| Potter & 


The breeding of Fine Pitch Instrument Gears in- 
volves both science and artisanship. Requires 
craftsmen — not just machinists. 
Why? Because these little animals have com- 
plex personalities — sometimes hard to deal with. 
Now, here we have done nothing else, day 
after day for some 20 years. 


The point is: if you need Fine Pitch Gears — 
GET THEM HERE. 


6829 


Westinghouse Electric 
Center Bldg. No. 
Pittsburgh 22, Pa. 

REGULATORS, MOTOR SPEED. 
Controllers, Motor. 

REGULATORS, TEMPERATURE. 
Thermostats 


REGULATORS, 


Transformers, 


Corp Gateway 
3, 401 Liberty Ave., 


See 
See 
VOLTAGE. See 


Variable-Voitage. 
Corp., 357 Water, ¢ 


also 

Acme Electric uba, 

a 

Amperite Co., 
York 12, N. Y 

Bogue Electric Manufacturing Co 
Ave., Paterson 3, N 

Burlington Instrument 
Burlington, Iowa 

Electric Regulator Corp., 
walk, Conn 

General Electric Co., Apparatus Sales Div., 
Schenectady 5 y : 

Raytheon Mfg. Co., 
Dept. 6270-EM, 

R-B-M Div., 
port Ind 

Sola Electric 
50, Ill 

Standard Electrical 
Third Dayton, 

Superior Electric 
Conn 

Vickers Electric 
Locust, St, 

Westinghouse 


Inc., 561 Broadway, New 


54 Iowa 


Co., 125 Third, 


Dept. L, Nor- 


Equipment Sales Div 
Waltham 54, Mass 

Essex Wire Corp., Logans- 
Co., 4633 W. 


16th, Chicage 


Products Co., 2240 E 
Ohio 
Co., 83 Laurel, Bristol, 
Div., Vickers, 
Louis 3, Mo. 
Kiectric Corp 
Center Bldg. No. 3, 401 
Pittsburgh 22 


22 a 
RELAYS and CONTACTORS 


Adams & Westlake Co., Elkhart, 
(Mercury) 
Advance Electric and 
Naomi, Burbank 
Allen-Bradley Co., 
waukee 4, Wis 
Allied Control Co., Inc., 2 
New York 21, N , 
Amperite Co., 561 
12, N. Y. (Delay, 
Bulb Type) 
Arrow-Hart & Hegeman Electric 
Hawthorn, Hartford 6, Conn. 
Automatic Electric Mfg. Co., 
Mankato, Minn. 
Automatic Electric Sales 
Van Buren, Chicago 
Automatic Switch Co., 
Orange, N. J 
Automatic Temperature 
5234 Pulaski Ave., 
Barber-Colman Co 
Rockford, Ll 
Bristol Co., Waterbury 20, 
Clare & Co., C. P., 3101 W. 
Chicago 45, Ill. 
Comar Electric Co., 3349 W. 
cago 18, Ill 
Cramer Co., Inc., R 
brook, Conn. 
Durakool, Inc., 


Inc., 1803 
Gateway 
Liberty Ave., 


Ind 
Relay 2435 N 
Calif 

1316 8. 


Co., 
Second, Mil- 


East End Ave., 


roadway, New York 
Thermostatic Metal 


, 103 


State, 


Co. 
60 


Corp., 1033 W 
. 

393 Lakeside Ave., 

Control Co., 
Philadelphia 44 

Dept. G 1403 


Inc., 
Pa. 
Rock 


nn 


Pratt Blvd., 
Addison, Chi- 


W., Box 8, Center- 

Elkhart, Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J 

Electrical Products Corp., 1100 N 
Los Angeles 12, Calif 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Co., Plants Place, Plantsville, 


Main 


Five Star 
Conn 
G-V_ Controls Ince., 
East Orange, N. J 
General Electric Co., Apparatus Sales Div., 

Schenectady 5, N c 
Inc., 
Ill 


8 Hollywood Plaza, 
J 


Grayhill, 539 
Grange, 
Guardian Electric, 
Chicago 12, Ill 
Haydon Co., A. W., 
bury 20, Conn. 
Haydon Mfg. Co., 
rington, Conn 
Heinemann Electric Co 
ee (Time delay) 
Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill. (Magnetic 
Impulse) 
Leach Relay Co Los 
Van 


Hillgrove Ave., La 


1627-G W, 


234 N. 


Walnut, 
Elm, Water- 
Tor- 


Ine 2536 Elm 


99 Plum, Trenton 


5915 Avalon Blvd., 
Angeles 3. Calif 

Magnecraft Electric Co., 
Buren, Chicago 7, Ill 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Hil 

Mullenbach Electrical Manufacturing 
2300 FE. 27th, Los Angeles 58 

North Electric Mfg. Co., 538 8. 
Galion, Ohio 


1446 W. 


-. 
Calif 
Market, 


Control Corp., A Sub. of Thor 

84 W. Jefferson, Joliet, Ill, 
Brumfield, Princeton, Indiana 

Price Electric Corp., Church & 2nd, 
Frederick, Md 

R-B-M Div., Essex Wire Corp., 
port, Ind. 

Relay Sales, Dept. 2, 
Chicago 44, Ill. 
Riverside Manufacturing 
Supply Co., 10227 

born, Mich. 

Sigma Instruments, 
Braintree, Boston 85, Mass. 

Signal Engineering & Mfg. Co., 27: 
Branchport Ave., Long Branch, N. J 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 

Sterling Engineering Co., Inc., Div of 
American Machine & Foundry Co., 
54 Mill. Laconia, N. BR. 

Struthers-Dunn, Inc., Lamb's Rd., Pit- 
man, N. J. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric 
Center Bidg. No. 3, 
Pittsburgh 22, Pa. 

Weston Electrical Instrument 
Frelinghuysen Ave., Newark 5, ! 

Zenith Electric Co., 152 W. Walton, 
cago 10, Til. 


Corp., 


Logans- 
4721 W. Madison, 


and Electrical 
Michigan Ave., Dear 


Inc., 60 Pearl, 8S 


Corp., 
401 


Gateway 
Liberty Ave., 


Corp., 614 
N. J. 
Chi- 


To communicate with any manufacturer whose name ap 
in’ this issue use READER INQUIRY FACILITY, page 2 


REMOTE CONTROLS. s , 
Stations; Relays and Push Button 
Switches; Controls, Push-Pylj. ; 


RESINS. INSULATING. 5 


Compounds and Resins. 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Ri . 

Newark N. J. ; Verslde Ave 
Driver-Harris Co., 
Hoskins Mfg. Co., 


4445 Lawt ve. 
troit 8, Mich on Ave., De 
Kanthal Corp., 3 


Amelia Pl 
Conn ace, Stamford, 


RESISTANCE HEATING UNITS. g. 


Heating Elements and Units. 


ee Varnishes 


Harrison, N 


RESISTANCE LINE CORDS 


Electric Co., 
Div., 


General 


: Construction 
rials 


Bridgeport 2 


2, Conn, 
RESISTANCE WIRE. See Wire, 
sistance 


Mate. 


Re- 


RESISTORS, INSTRUMENT and RADIO 


New Bedford, Mass, 
1316 3S. Second, Mil- 


Aerovox Corp., 
Allen-Bradley © 
waukee 4, Wis 
Atmperite Co 61 
2 ON E Bulb 
Carborundum Co., 
Falls N Y 
Centralab. Div. Globe 
E. Keefe Ave., Milwaukee 1, Wis 
Clarostat Mfg. Co.. Inc. Dover. N. W 
Corning Glass Works, Dept. EM z, Corn- 
ung, N. ¥ 
Dale Products Inc 
bus Nebraska 
Erie Resistor Corp 


broadway, 
Type) 
Globar Divy,, 


New York 
Niagara 
Union, 


949-G 


1306 28th Ave., Colum 


Electronics Div., Erie 


a 
Hardwick, Hindle, Inc., 40 Hermon, New. 
§ J 


ark 5, N 
International 
Broad, 
Mallory & 
6, Ind. 
Milwaukee Resistor Co 
Ave., Milwaukee 4 
Ohmite Mfg. Co., 
Til 

Sprague Electric 
Adams, Mass 

Square D Co., 
kee 12, Wis 
Stackpole Carbon Co., St. Marys, Pa, 

Tru-Ohm Products, Div. of Model Engi 
neering & Mfg., Inc., 2800 N, Mil 
waukee Ave., Chicago 18 L 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N, J, 


RESISTORS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8S. Second, Mil 


waukee 4, Wis 
Carborundum Co., 
Falls Y 
Dale Products Inc., 
bus, Nebraska 
Daven Co., 176 
N. J 


Resistance 
Philadelphia 
Co., Inc., P 


Co., 
Pa 
R., Indianapolis 
706 W. Virgi 
Wis -_ 


3613 Howard, Skokie, 


409 N 


Co., 307 Marshall, North 


4041 N. Richards, Milway- 


Globar Div., Niagara 


1306 28th Ave., Colum 


Central Ave., Newark 

Erie Resistor Corp., Electronics Div., Erie, 
Pa. 

General Electric Co., Apparatus Sales Diyr., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 


409 ON. 


ark 5, N. d 
International Resistance 
Broad, Philadelphia, Pa. 
Mallory & Co., Inc., P. R., 
6, Ind 
Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis 
Mullenbach Electrical Manufacturing Co., 
2300 KE. 27th, Los Angeles 58, Calif 
Ohmite Mfg. Co., 3613 Howard, Skokie, 
ll 


Co., 


Indianapoliy 


Sprague Electric Co., 307 Marshall, North 


Adams, Mass. 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg. Co., Inc., 2800 N, Mil- 
waukee Ave., Chicago 18, Ill 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 


RESOLVERS. Servo. 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley _Co., 1316 S. Second, Mil- 

waukee 4, Wis 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) ‘ 

Clarostat Mfg. Co., Inc., Dover, N. H 

DeJur Amsco Corp., 45-01 Northern Bivd., 
Long Island City 1, N 

Hardwick, Hindle, Inc., 
ark 5. N. J 

International Resistance 
Broad, Philadelphia 8, 

Mallory & Co., Inc., P. 
6, Ind 

Ohmite 3613 Howard, Skokie, 
Ill : ‘ y 

Rex Rheostat Co., : 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Til. 

Ward Leonard Electric Co., 34 South, 


Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 
Allen-Bradley Co., 1316 S$. Second, Mil- 


ra -e 4, Wis 
waukee 4 i 45-01 Nortbern Bivd., 


See Controls, 


ae 

40 Hermon, New- 
Co., 409 N. 
Pa. 

R., Indianapolis 


Mfg. Co., 


Baldwin, N. 


Oe tees Ces te 
General Ele trie Co., Apparatus Sales Div. 
Hardwick, ‘Hindle, ‘Inc., 40 Hermon, New 
International, Reststance C2. we 
Mullenbach Electrical Manufacturing Co. 

2300 KE. 27th. Los Angeles 58, Calif. 


ears 
5. 
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FREDDY FEDERAL SAYS: 
Hurdle ALL your Liem Cm yell lil: 


errs eke m SAVE TIME and MONEY 
fe eat. , : Buy a @ Parts manufactured 


Complete @ Tool and die work provided 


@ Components procured 


“PAC K AGE’ @ Wiring & Assembly completed 


@ Internally and externally finished 


Assembly @ Tested and inspected 


from @ Delivered to directed locations 


SAVE UP TO 80% OF ELECTRO-SEAL 


CONVENTIONAL TOOLING Peete Saal ie ual os 
Willing to invest 3¢ on a sure winner? Federal leads in low cost, . ectro- eal service includes engineering and de- 
high quality ‘Controlled Tolerance’? stampings, because they sign when desired. Our customers include many out- 


lete die-making facilities and properly trained personnel . ; oe 5 
ee eae job, large or small. Federal is equipped to stamp standing leaders in the electrical and electronic field. 
izes and shapes up to 9"x12”, and up tox" thick, in any quantity : ‘ + 
oe catalog in foun 2 pieces to 10,000 from any stampable material Bring your special assembly or wiring problem to 
(metal, fibre, phenolic, plastic, etc.) Be the winner Electro-Seal. We may have already solved it—for 
pone by sending us your drawing today for quotation and 


ba prompt delivery schedule. somebody else. Save time—call or write TODAY. 


or write for copy Write for bulletin 101 


TOOL AND MANUFACTURING CO. 


3608 ALABAMA AVE. (ST. LOUIS PARK) ‘i a Typical 


y PACKAGE 


MINNEAPOLIS, MINNESOTA 
“QUALITY STAMPINGS IN SMALL QUANTITIES’ 


Assemblies 


by 
Electro-Seal 


@ Counting chains (fixed or sequential) 


board ; ic stren Misc ae @ Test and inspection sets 
a high grade hh tensile . _ 4 , 


possessins arge variety ° = @ Remote telemetering controls 
Used im 2 it Nications- 


ansulating PP @ Carrier equipment 


@ Private telephone switchboards 
@ Control cabinets 
@ Electro-mechanical controls 
@ Special enclosures 
@ Hermetic Sealing 
PULP PRODUCTS DEPARTMENT y ALCON “ 
Ba CAFS Electro-Seal Corporation 
WEST VIRGINIA PULP AND PAPER COMPANY HIM PRESS 046 own Avenue + Des Plaines, iiinoi 


230 Park Avenue, New York 17, N. Y. 35 E. Wacker Drive, Chicago 1, III 


JULY, 1954 
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FLAT HEAD 


HOLO-KROME 
SOCKET SCREWS 


for 
ER 


Available thru HOLO-KROME 
Authorized Industrial Distributors. 


HOLO-KROME —<= 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN 


MODERNIZE 


WITH 


METERS 


A SIZE, TYPE, AND STYLE 
FOR EVERY INSTALLATION 


Your instrumentation is strictly modern in design and construction 
with Triplett Meters. You can have sizes 2" to 7" in a wide 
variety of case shapes and mounting arrangements, A.C., D.C., 
R.F., Rectifier or Dynamometer. Molded and metal cases, rear 
illumination, and other special features are available. For precision 
and economy virtually every meter part is made in Triplett plants 
under rigid humidity and dust control. Every meter represents 
the refinements gained in half a century of meter experience. Keep 
jour — up-to-the-minute with Triplett Meters— famous the 
world over for quality, 

accuracy, and depanlihillicy: 


RUS 








National Electric Controller Co., 5301 SEALS and TERMINALS, HERM 
Ravenswood Ave., Chicago 40, Il. Electro-Seal Corp., 946 N ETic 
Ohmite Mfg. Co., 3613 Howard, Skokie, “pjaines. Ill. North Ave., De, 
Rex Rheostat Co., Baldwin, N. Y. ew as Fernvie 
— acte Laurel, Bristol, General Ceramics Corp., K XN 
Yonn, aight mming) . Mectric C -» Keasbey, N, : 
Tru-Ohm Products Div. of Model Engi- St a a Sales Dh. 
neering & Mfg., Inc., 2800 N. Mil- fHermaseal Co., Inc., 1i91 Laf, euahngs) 
waukee Ave., Chicago 18, III. hart, Ind ~atayette, Elk. 
Ward Leonard Electric Co., 84 Mouth, xearfott Co.. In 
Mount Vernon, N. Y. ton, N. J. - 
Westinghouse Electric Corp., oe aes 


Ww Ave., Cin. 


» 1378 Main Ave., Cur. 
Gateway 


Center Bldg. No, 8, 401 Liberty Ave., Landey Associates, 605 Male, Gite. 
Pittsburgh 33. Pe. Sealtron Corp., Reading Rd at A 
RIGIDIZED. METALS Box 72A, Cincinnati 15, Ohio 4%, 


(Ferrous, Non-Ferrous, Sheets & Strips) S{uPakoff Ceramic Mfg 2." ghatrobe, Pa 


Torwico Electronics, Inc., 
Rigidized Metals Corp., 7823 Ohio, Buffa- huysen Ave., Newark 5, N. J, 
lo 2, N. Y. 


SEALS, MECHANICA 
RINGS, COLLECTOR (ROTARY SHAFT) 
Baker & Co., Inc., 113 Astor, Newark 5, Crane Packir Co. 2 
N. J: (Precious Metal) Chicago 13. TIL. O» 1824 Cuyler Ave 
yenera *late Div., Metals & Controls Garlock Packing Co., Pal 
Corp. 47 Forest, Attleboro, Mass, r ae 
(Precious Metal) 
Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers, N. Y. 


SEALS, OIL and GREASE 


Garlock Packing Co., Palmyra, N Y 
Improved Seamless Wire Co., Inc., 775 Gits Bros. Mfg. Co.. 1840 S$. Kilbourn 
Eddy, Providence 5, R. I. _Ave., Chicago 23, IIL. , 
Makepeace Co., D. E., Div. of Union Plate Syntron Co., Homer City, Pa, 
& Wire Co., Attleboro, Mass. U. S. Gasket Co., Camden 1, N, J, 
Ney Co.. J. M., 871 Elm, Hartford 1, 
Conn SELENIUM RECTIFIERS. Se 
Nippert Electric Products Co., 1759 W. Metallic. 
Mound, Columbus 23, Ohio 
Toledo Commutator Co., 8S. Chestnut, SEMI-CONDUCTORS 
. Owosso, Mich. istors, Etc.) 
Triple ‘“‘M’’ Electronents Div., Midwest 5 “ . 
Molding & Mfg. Co., 4630 W. Fullerton Automatic Temperature Control Co,, 523; 
Ave., Chicago 39, iil. _ Pulaski Ave., Philadelphia 44, Pa 
Wesche Electric Co., B. A., oor, 1 River Ra. tcheeseemee Pin 
Cincinnati, Ohio General Electric Ors Diemeie .% 
Slectronics Par Syracuse or 
RINGS, RETAINER and SNAP International Rectifier om,” in 
Associated Spring Corp., Bristol, Conn. Grand Ave., El_ Segundo, Calif, F 
Garrett Co., Inc., George K., Philadelphia Radio Receptor Co., Inec., Seletron and 
34, Pa Germanium Div., 251 W. 19th, Neg 
Lead Alloy Products Co., 9113 Roselawn York 11. N. Y. eT 
Ave.. Detroit 4. Mich Raytheon Manufacturing Co., Dept, 6279. 
National Lock Washer Co., Newark 5, N. J. EM, Waltham 54, Mass. os 
U. S. Gasket Co., Camden i, N. J. Westinghouse Electric Corp. 
Waldes Kohinoor, Inc., 47-16 Austel Place. | Tube Div., tv, eee 
Long Island City, N 


€ Rectifiers 


(Diodes, Trans. 


1626 Vine 


Box 284, Elmira, N. Y, 
SERVOMECHANISMS 
(Controls, Synchros, etc. Also see Motors) 
Chicago Rivet & Machine Co., 9609 W. Automatic Temperature Control Co., Ine 
Jackson Blvd., Bellwood, III. 5234 Pulaski Ave., Philadelphia 44, Py 
High Speed Hammer Co., Inc., 309 N. Bristol Co., Waterbury 20. Conn. — 
Norton, Rochester 21, N. Y. Diehl Mfg. Co., 1192 Finderne Ave 
Somerville, N. J. - 
Doeleam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass 
Electric Regulator Corp., Dept. L, Nor- 
walk, Conn. 
i. “ st > - 
RUBBER and RUBBER PRODUCTS 7. arg es x pao 
Acadia Synthetic Products, Div. Western G-M Laboratories, Inc., 4300 N. Kno 
Felt Works, 4035-4117 Ogden Ave., Ave., Chicago 41, I 


RIVET SETTING MACHINES 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


Chicago 23, Ill. (Silicone) Kearfott Co., Inc.. 1378 Main Ave., Clif. 
Asbestos Textile Div., Raybestos-Man- ton, N. J. (UY) (Servo) 

hattan, Inc., Manheim, Pa. Ketay Manufacturing Corp., 555 Broad- 
Automotive Rubber Co., 12576 Beech Rd. way, New York 12, N. Y 

at P.M.R.R., Detroit 26, Mich. Oster Manufacturing Co., John, Racine, 
Connecticut Hard Rubber Co., 413 East, Wis 


New Haven, Conn 

Dow Corning Co., Dept. AEI-17, Midland, 
Mich. (Silicone) 

Garlock Packing Co., Palmyra, N. Y. Ms Be 

General Electric Co.. Chemical Div., 1 Servospeed Div. of Electro Devices, Inc., 
Plastics Ave., Pittsfield, Mass. 4 Godwin Ave., Paterson, N. J. 

General Tire & Rubber Co., Industrial Transicoil Corp 1346 Suburban Station 
Products Div., Wabash, Ind. Bldg., Philadelphia 3, Pa. 

Goshen Rubber Co., Inc., 2864 8, Tenth, 
Goshen, Ind. 

Lord Mfg. Co., Erie, Pa. SHAFTS, FLEXIBLE 

Minnesota Rubber & Gasket Co., 3630 U. S. Gasket Co., Camden 1, N. J. 
Wooddale Ave., Minneapolis 16, Minn. 

Minnesota Silicone Rubber Co., 5724 W. SHEAVES. See Drives, Belt. 
36th, Minneapolis 16, Minn. 

U. SS. Rubber Co., Rockefeller Center, SHEET METAL FABRICATORS 
New York 20, N. Y. Aebedget ; 

Van Cleef Bros., Inc., 7800 Woodlawn Alden Products Co., 1125 N. Main, Brock- 
Ave., Chicago 19, III. ton 64. Mass. 

Williams-Bowman Rubber Co., 1945 S. Artisan Metal Works Co., 11420 Madison 
54th Ave., Cicero 50, Ill. Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave. N.W., 
Grand Rapids 2, Mich. . 

Geuder, Paeschke & Frey Co., 1525 W. & 
Paul Ave., Milwaukee 1, A. : 

SCRAPER RINGS. Yee Rings, Retainer [dustrial Equipment Co., 210 Indian 
= Snap Kirk & Blum Manufacturing Co., 312 
Forrer, Cincinnati 9, Ohio 

Olympic Metal Products Co., Ine., Alpba, 
N. J 


Servo Corp. of America, New Hyde Park 
~~ © 


Servomechanisms. Inc., 


500 Franklin Ave 
Garden City, L x = 


SAWS, COMMUTATOR. See Commutator 


Saws and Slotters 


SCREW DRIVERS, 
Tools, Portable 


PORTABLE. See 


Overly-Hautz Co.. 11500 Madison Are, 


SCREW-DRIVING MACHINES Cleveland 2, Ohio 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 

Ingersoll-Rand Co 11 Broadway, New 
York 4, N. Y¥. (Pneumatic) 

Keller Tool Co., Grand Haven, Mich SHIELDING, ELECTRONIC 
(Pneumatic) Metal Textile Corp.. 649 E. First, Roselle 

N. J. (Knitted Metallic Strips, Gaskets 

SCREW MACHINE PRODUCTS. (See &-) 

also Fibre; Plastics) SHOCK ABSORBERS, AIR-OIL ; 

Allmetal Screw Products Co., Inc., 821 Cleveland Pneumatic Tool Co., | Tie 
Stewart Ave., Garden City, N. Y G-7, 3781 E. 77th, Cleveland 5, Ohi 

Aluminum Co. of America, 2090-B Alcoa 
Bldg.. paren Pa. ac SIGNAL DEVICES 

Blake & Johnson, Waterville , Conn ie a : Nn. Y. 

: rs ’ I , 9 Cr -Hinds Co., Syracuse 1, N. 

Chase loam & Copper Co., Waterbury 20, eee anal Co.. 1388 N. Kostner Ave 
. : ‘ . “hieago 51, Til 

Master Appliance Mfg. Co., Fourth & a . . Co., 28 
Ontario, Racine, Wis Signal Beginesring © a N 

National Acme Co., 176 E. 131st, Cleve Branchport Ave., Long 


ee SIGNAL LIGHT ASSEMBLIES. Se 
Lights, Pilots and Indicator. 


SHEETS, ELECTRICAL. See Steel, Ele- 
trical. 


SCREWS, See Fasteners. 


SEALING COMPOUNDS. See Cements, SILICONES " 
Insulating & Sealing; Waxes and Com- Continental-Diamond Fibre Co., 
pounds. 13, Del 

To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235. 


Newark 


TO 


ELECTRICAL MANUFACTURING 
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a, a | 


7 SIZES 1000 MCM 11 SIZES 1000 MCM 


6 SIZES lel e ma 6 SIZES 600 


3 SIZES 


CAN NEUTRAL 60, 100 & 200 AMPS. CLIPS MANY SIZES AND TYPES 


ARR ON WRITE FOR 80-PAGE CATALOG 


Texee) § 5745 We AVE., CINCINNATI 27; OHIO 





















when 
you need 


DEPENDABLE 
high speed 
for the 
machines 
you build 





















<= REG. U. S. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 












induction motors 

We invite your attention to our type 327 lamp 
Designed and built by high speed specialists. illustrated at the extreme left. Designed particu- 
Air and liquid cooled induction motors from larly for aircraft instrument illumination it is 
“4 to 100 HP. Speeds up fo 21,600 RPM. Direct manufactured to rigid and exacting specifications. 
high speed motor drives for textile, printing, oa : 
woodworking and metalworking equipment. The manufacture of miniature incandescent lamps 
which must meet particular requirements of per- 
formance, life or operating conditions has been 


Write for free copy of 
our specialty for more than 40 years. 


Bulletin 1142. Complete 


motor specifications. | If you have a lamp problem, write or telephone us. 





4 : gai NY/ | We will be glad to help you. 

ONSRUD “Ae , | 
" | MACHINE WORKS, INC “nay | HERZOG MINIATURE LAMP WORKS INC. 
; 907 Palmer Street ° ; orl 47, Mlinois i | 12-23 JACKSON AVENUE, LONG ISLAND CITY 1, N. Y. 





JULY, 1954 



































































































































































































































































































































We have facilities for government and civilian 
work ... write for our plant-facility brochure. 


SMU ee Te SAY 


2850 Irving Park Road «+ Chicago 18, Illinois 






































































FOR LOWER COST “FIXED” FASTENINGS 
IN BLIND ASSEMBLIES 


© eve ro HALAL 


“Clinch” Nut ready to insert 
“CLINCH” 


into hexagonal hole in metal. 
NUTS 


Shows “pilot” and hex hole 

This is how leading appliance 
manufacturers get lower cost fasteners 
into inaccessible places. 





























































































































<—(Cross-Section 
view after pilot has 
been clinched and 
bolt inserted. Can 
be locked at any 
point. (Non-locking 
nut can be supplied 
if preferred.) 















































For “hard to reach” places a Gripco “Clinch” nut 
holds tighter, wears longer, reduces mechanical failure 
for greater customer satisfaction. Provides added 
threading depth for applying bolts to thin metals. 
Holds product rigid in its container during shipment 
and holds the adjustable “‘levelers” tight for product 
installation and use. Used by leading appliance manu- 


NUT COMPANY wert roe 


After 50 still holding strong” Sea 
“After 50 years—still ho 
310-K S. MICHIGAN AVE., CHICAGO 4, IL, FULL DETAILS 





















































Natvar Corp.. 207 Randolph Ave., 


Taylor Fibre Co., 


Brainin Co., C. 8 


General Plate Div.. 


Ca, 
Mallory & Co., Inc., P. R., 


Garlock Packing Co. 
Insulation and Wires, 


ay Ee 
Mitchell-Rand 


SLEEVING SATURATED. See 


Dialight 


Joy Manufacturing Co., 


Riverside 


SOCKETS, 





Dow Corning Co., Dept. AEI-17, Mid- 


land, Mich. 


Garlock Packing Co., Palmyra, N. Y 
General Electric Co., 


Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 


Insulation and Wires, Inc., 3435 Chou- 


teau Ave., St. Louis 3, Mo 


Insulation Manufacturers Corp 565 W. 


Washington Blvd., Chicago 6, Ill 
Wood 
bridge, N. J. 

Norristown, Pa 


SILVER and SILVER ALLOYS. (See also 


Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver 


Baker & Co., Inc., 113 Astor, Newark 5 
N. J 


, 318 Washington, Mt 
Vernon, N 


ve: 
Fansteel Metallurgical Corp., North Chi 
ll 


cago 
Metals and Control 


Corp ij Forest Attleboro, Mass 


han Ave 


Graphite Metallizing Corp., 1059 Nepper- 
i ¥ 


Yonkers 3, N 


38 


Handy & Harman, 82 Fulton, New York 
3 Y 


Improved Seamless Wire Co., Inc., 1775 


Eddy, Providence 5, R 


Makepeace Co., D, E., Div. of Union Plate 


& Wire Attleboro, Mass 
Indianapolis 


6, Ind. 


Ney Co., J. M., 371 Elm, Hartford 1, 


Conn 


SLEEVE BEARINGS. See Bearings and 


Bushings. 


SLEEVING and TAPE, ASBESTOS 
Asbestos Textile Div., 


Raybestos-Manhat- 
Manheim, Pa 

Palmyra, N. Y. 
Inc., 3435 Chou- 
teau Ave St. Louis 3, Mo 


tan, Inc., 


Insulatién Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, III. 


Johns-Manville, Box 60, New York 16 


Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 


Tubing 
& Sleeving, Braided Fabric 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLIP RINGS. See Rings Collector 
SLOT 


INSULATION. See Fabric In- 
sulating Mica, Paper, Insulating; 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MIGA. See Commutator Saws 


and Slotters 


SOCKETS and ADAPTERS, RADIO. See 


Plugs and Receptacles 


SOCKETS and RECEPTACLES, LAMP 
Arrow-Hart & Hegeman Electric Co., 103 


Hawthorn, Hartford 6, Conn. 


Automatic Electric Sales Corp., 1033 W 


Van Buren, Chicago 7, Il 
Corp., 42-60 Stewart Ave., 
Brooklyn 37, N. Y 


Drake Manufacturing Co., 1711 W. Hub- 


bard, Chicago 22, TI. 


General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn. 
Henry V. Oliver 


Bldg., Pittsburgh 22, Pa 


Pass & Seymour, Inc., Solvay Station 
_ 


Syracuse 9, } : 

Manufacturing and 
Supply Co., 
born, Mich. 
1. S. Gasket Co., Camden 1, N. J. 


FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries 


Electrical 
10227 Michigan Ave., Dear- 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 8S. 54th 
Ave Chicago 50, Il 

Mycalex Corp. of America, 116 Clifton 
Blvd Clifton, N. J 

U. 8. Gasket Co., Camden 1, N. J. 


SOCKET SCREW KEYS and 
WRENCHES 


Bristol Co., Waterbury 20, Conn 


Standard Pressed Steel Co., Jenkintown 9, 
Pa. 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 


Chase Brass & Copper Co., Waterbury 26, 
Conn 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Handy & Harman, 82 Fulton, New York 
88, N. Y. 

Insulation and Wires Inc., 1534 I Swin- 
ney Ave., Ft. Wayne 6, Ind 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. 

National Lead Co., 111 Broadway, New 
York 6, N. Y. 


SOLDERING EQUIPMENT 
(irons, Machines, ete.) 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N _. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Tl 

Vulean Electric Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wires and Cable 


SOLDER PRE-FORMS. 
ing Alloys, Silver.) ‘A! See Bras. 


Handy & Harman, 82 
38, N. Y Fulton, New 


ae ae York 
Kester Solder Co.. 4209 w 
Chicago 39, Til rightwood Arg, 


Lead Alloy Products Co. 
Ave., Detroit 4. Mich:” °228 Boselaw, 
SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing alloy 
Federated Metals Div., _ 
ing and Refining Co. 
New York 5, N. Y 


American § 
melt. 
» 120 Broadway 
Kester Solder Co., 4209 W 

Chicago 39, Ill Fightwood Ave 


National Lead Co., 111 
York 6, N. Y 


SOLENOIDS 


Allen Bradley Co., 

waukee eh 
Automatic ectric Sales Co 

Van Buren, Chicago 7, Te” 1088 W, 
Automatic Switch Co., 393 

Orange, N. J Lakeside Ave 
Cannon Electric Development (po. D 

500, 3209 Humboldt, Los sone 

Calif. Angeles 31, 
Comar Electric Cu., 

Chicago 18, Tl. 
Detroit Coil Co., 2435 Hilton 

trott_ 20, Mich Rd., De. 
Five Star Co., Plants Place, 

nan » Plantsville, 
General Electric Co., 

Schenectady 5 y 


Broadway, New 


1316 S. Second, Mil. 


3349 W., Addison, 


Apparatus Sales Diy, 


Guardian Electric 1627-H, W. Wainy 
Chicago 12, Ill alnut, 
Master Appliance Mfg. Co., Fourth & 


a Racine, Wis 
National Acme Ce., 176 E,. 
land 8, Ohio 1Slst, Cleve. 
PSP Engineering Co., 8420 ‘ 
Gate, Calif Otis, South 
Phillips Control Corp., Sub. of 
Corp., 84 W. Jefferson, Joliet, Im 
R-B-M Div. Essex Wire Corp. Logan. 
port, Ind ‘s : 
Soreng Products Corp., 9551 §& 
Schiller Park, Il a oe 
Struthers-Dunn, Inc., Lamb’s Rd, Pit. 
man, N. J 
West Coast Electrical Mfg. Corp., 933 
W. 116th Place, AC Div. 105) In 
Angeles 3, Calif. E 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


SPEED INDICATORS. See Tachometer; 


SPEED REDUCERS and DRIVES 
(For Motorized Units, See Motors.) 


Airborne Accessories Corp., 1414 Chestnut 
Ave., Hillside 5, N. J, (Right- Angle 
Power Take-Off) 

Dynamati Div of 
Kenosha, Wis 

Fairchild Engine and_ Airplane Corp., 
Speed Control Div., Wickliffe, Ohio 

General Electric Co., Apparatus Sales Diy 
Schenectady 5, N. Y. 

Graham Transmissions, Inc., Dept. EM, 
Menomonee Falls, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Wisse. Inc., 18 Eaton, Springville, 
ees 


Eaton Mfg (be, 


SPRINGS, COIL and FLAT 


American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace, Div. Associated 
Spring Corp.. Bristol, Conn, 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Ri, 
Plymouth, Mich. 

Dudek & Bock Spring Mfg. Co., 2100 W 
Fulton, Chicago 12, Il 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, i 

Garrett Co., Inc., George K., Philadelphia 
34 


34, Pa 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Are, 
Chicago 14, Til 

Gibson Electric Co., 8349 Frankstown Ave, 
Pittsburgh 21, Pa. 
Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Il. Y 
Ohio Div., Associated Spring Oorp., 1712 
E. lst, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 

Wickwire Spencer Steel Div., Colorado 
Fuel and Iron Corp., Clinton, Mass. 


STAINLESS STEEL. See Steel, Commer 
cial Forms and Grades. 


STAMPINGS, METAL 


Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass 

Aluminum Goods Manufacturing Co., Manl- 
towor Wis 

Barnes Co hee ee 
Spring Corp.. Bristol, Conn, 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd 
Plymouth, Mich 

Chase Brass & Copper Co., Waterbury 2 
Conn 

Dayton Rogers Mfg. Co., Minneapolis 1, 
Minn. 

Dudek & Bock Spring pie. Co., 2100 W. 
Fulton, Chicago 12, 

Dunbar Bros. Co., Div. Associated Spring 
Corr Bristol, Conn. 

Eaton. Mfz. Co., Reliance Div., 504 
Charles Ave., 8.E., Massillon, Ohio 

Erie Resistor Corp., Electronics Div., 
Erie, Pa. 

Federal Tool & Mfg. Co., 3608 Alabams 
Ave Minneapolis, Minn. 

Garrett Co.. Inc., George K., Philadelphis 


34, Pa 


Associated 


To communicate with any manufacturer whose name appears 


ELECTRICAL MAN UFACTURING 


in this issue use READER INQUIRY FACILITY, page 235 
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You Can Cut MOTOR 
COMPONENT COSTS 






PHOENIX Molded or Assembled Motor 
Brush Holders are custom-designed to your 
exact specifications—yet delivered to you at 
mass production costs! 

















Secret is a wide range of stock tools which 
produce an infinite variety of uniform top- 
quality, close-tolerance brush holders. 


Take a hint from the large number of manu- 
facturers already saving on component costs 
with Phoenix ... Get the full details now! 


WIRE MARKING 
grew up in a 


LABORATORY 










SEND FOR CATALOG 54E 
Shortcut to Lower Production Costs 
New Phoenix Catalog shows how 
to order customized standard 
brush holders to fit your needs. 
Free on request. 






PHOENIX ELECTRIC MANUFACTURING CO. 


711 West Lake Street trate eee Es 
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Good foils deserve good presses 
like this Ackerman-Gould MM-6, 
one of our complete line of na- 
tionally known hot die stamp- 
ing presses. 









Originally marking of nylon, vinyl and other 
military-specification wire was unsatisfactory 
because existing color foils were not effective. Then 
il ° Swift technicians went to work .. . wire marking 
* began to grow, right in the laboratory. Adhesion, 
KNOBS & Di ALS « definition,long life were so improved that leading 
. firms in aircraft manufacture, electronics, and allied 
CUSTOM STYLING ... 


industries proceed with confidence in the depend- 
WITHOUT COSTLY TOOLING! : ability of their wire marking. If you still find wire 






















Now you can lower production costs with JOHNSON $ marking a problem, why not send us a sample of 
‘ stock-mold knobs and dials. Perfect for heavy duty ° . 
application, this rugged line of knobs and dials . your wire. We will send you a lab-tested sample 
F features tough, black phenolic construction with e of the Swift foil that will do the job. 
f / heavy, integral molded brass inserts. Three basic 

knob diameters: 114”, 154”, and 23%”. Knobs can * 


be assembled with matching black phenolic skirts 
or nickel silver, chromium dial plates. Finish readily 


diffuses light reflection— markings clearly readable. WRITE FOR FREE ILL U s TRATED BO OKLET 


Modifications available 









to: 
. 2 LOVE LANE @ HARTFORD ¢ CONN. 


NEW YORK * CHICAGO ° ST. LOUIS * LOS ANGELES 
~ Cable Address: SWIFTSONS 








E. F. JOHNSON COMPANY 


2012 Second Avenue Southwest * Waseca, Minnesota 





JULY, 1954 
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For Simplified Control 















































































































MODEL 
ES4—KM2 























ELIMINATES INTERLOCKING SWITCHES 
AND COMPLICATED ACTUATING DOGS 


This exclusive switch is ideal for pulsing sole- 
noid valves on air-hydraulic controls, sequencing 
circuits, etc., because it allows other controls to 
reverse or operate the same circuit. It sends 2 
short electrical impulse and then switches itself 
out of the circuit. 


GIVES MORE DEPENDABLE CONTROL 
Switch replaces timers, relays, and troublesome 
one-way dogs to simplify circuits—cuts chances 
for failure. No delicate adjustments. 


LOWERS COST OF CONTROL CIRCUITS 
Impulse switch costs less than complicated con- 
trol devices it replaces. Fewer switches are 
required for sequencing. Because of simplicity, 
maintenance is easy. 


SPEEDS UP AUTOMATIC OPERATION 


Automatic machines can run faster because cycles 
can be more closely sequenced. There’s no delay 
due to timer tolerances or extra machine motions 
to actuate interlock switches. 


TRY IT NOW—WRITE FOR DATA SHEET ESD-7 




























































































































































How Exclusive 
One-Way Actuator Works 














125/250 v. AC. — 


0.022’. 
Operating Force 













































with overtravel and 
pulsing strokes from 
Ye" to %”. 















































ELECTRO-SNAP SWITCH & MFG. COMPANY 
: CAD west Lake 














ey acca Iinois 


Chicago 24 











ee 











Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 1, Wis. 
Gibson Co., William D., Div. Associated 


Spring Corp., 1800 Clybeurn Ave., 
Chicago 4, Il. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Illinois Coil Spring Co., 2100 N. Major 


Ave., Chicago 39, Ill. 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, 0 

Lead Alloy Products Co., 9113 Roselawn 
Ave., Detroit 14, Mich. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Mohawk Mfg. Co., Middletown, Conn. 
(Threaded) 

Ohio Div. Associated Spring Corp., 1712 
East First, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Shakeproof, Div. of Illinois Tool Works, 


2501 Keller Ave., Chicago 39, Ill. 
United-Carr Fastener Corp., Cambridge 
42, Mass. 
Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill 
Winzeler Mfg. & Tool Co., 1716 West 


Arcade Pl., Chicago 12, Ill 
Wrought Washer Mfg. Co., 2200 So. Bay, 
Milwaukee 7, Wis. 


STAMPINGS, NON-METALLIC 
Continental-Diamond Fibre Co., 

13, Del. 
3608 Alabama 


Federal Tool & Mfg. Co., 
Ave., Minneapolis, Minn 

re Co., 2799 Lake, Melrose Park, 

Il 


Stahlin Brothers Fibre Works, Inc., Dept. 
E, Belding, Mich. 


STARTERS, FLUORESCENT. See 
rescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controller 
Motor; Push Button Stations. 


Newark 


Fluo- 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 


(See also Steel, Electrical) 
Allegheny Ludlum Steel Corp., Henry W. 
Oliver Bldg., Pittsburgh 22, Pa. (NS) 


American Steel & Wire Div., U. §& 
Steel Corp., Rockefeller Bldg., Cleve- 
land 13, Ohio 

Avon Tube Div., Higbie Manufacturing 


Co., Rochester, Mich. (T) 

Barnes Co Wallace Div 
Spring Corp., Bristol, 
(Spring) 

Cold Metal Products Co., 
Ohio (ACDNOS) 

Columbia-Geneva Steel Div. U. S 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W. 
Oliver Bldg., Pittsburgh 30, Pa. 
(ABCNS) 

Driver Co., Wilbur B. 
Newark 4, N. J. (Stainless Steel Wire) 

Eaton Mfg. Co., Reliance Div., 50 
Charles Ave., S, E. Massillon, Ohio 

National Tube Co., Pittsburgh, Pa. 

Newport Steel Corp., Newport, Ky. 
(ADES) 

Revere Brass & Copper, Inc., 230 Park 
Ave., New York 17, N. Y. (T) 

Joseph T., Chicago, 


Associated 
Conn, (S8-CO) 


Youngstown 1, 


Steel 


156 Riverside Ave., 


Ryerson & Son, Inc., 
Ill. (ABCDENST) 

Superior Steel Corp 
(ADNS) (Spring 

Tennessee Coal & Iron Div., U. 
Corp., Fairfield, Ala 

J. S. Steel Corp., 2109 Carnegie Bldg., 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Building, Pittsburgh 22, Pa 

Newport Steel Corp., Newport, Ky. 
(Silicone) 

U. S. Steel Corp.. 2109 Carnegie Bldg 
Pittsburgh 30, Pa. (B-AC) 


STRAIN RELIEFS. See 
Clamps, Strain Relief 


Carnegie, Pa 


8S. Steel 


Grips and 


STRIPPERS, WIRE 
Artos Engineering Co. 
waukee 46, Wis 
High Speed Hammer Co., 
Morton, Rochester 21, N. ‘i 
Ideal Industries, Inc., 1008 Park Ave 

Sycamore, Ill 


Wenco Mfg.. 1136 West 


2741 S. 28th, Mil- 


Inc., 309 N 
Y 


Hubbard, Chi 
Wire Stripper Co., 1729 Eastham Ave 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 2100 Pax 
ton, Harrisburg, Pa 

Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass 

Burndy Engineering Co., 
Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass 

Dimco-Gray Co., 210 E. Sixth, Dayton 2 
Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Jones Div., Howard B., Cinch Mfg 
Chicago 24, Il. 


Inc., Norwalk 


Corp 











Mycalex Corp. of Ameri 
Bivd., Clifton, N. J. “ca, 116 Clitten 
Riverside Manufacturing ang 


Supply Co., 10227 Mich Electric) 
born, Mich lean Ave., } 
Soreng Products Corp., 95: 
Schiller Park, Ill 51 Soreng Avg, 
Thomas & Betts Co., Ine. 
Elizabeth 1, N. J R 
United Manufacturing & § 
S. 6th, Milwaukee 4. Winn? ©, 
U. S. Gasket Co., Camden 1, n, J 
SWITCHES, AUTOMATIC 
Float (Liquid Level) ond HANUAL 
Limit (Snap-Action) (B) 


28 Butler, 


Limit (Rotary Cam & 
Gear) (W) 
Magnetic (C) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (G 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 


Heater (Series Multip] 
Jack, Key and Loven . “ 
Panel ( 


Push Button Snap (0) 
(Toggle, Slide, Rotary) (p) 
Remote Control (R) 


Selector (Rotary Tap) (8) 
Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (¥) 
(See also Circuit Breakers, Push Buttes 


Stations; Controllers, Motor: 

Timers) + Relan, 
Acro Manufacturing Co., Col 

Ohio (B) wed. 


Allen-Bradley Co... 1316" 8. Seca iy 
waukee 4, Wis. (ACEFJPR) 

ye Tork 21. ny’ (cDGHRY ~ 

argercan Cenetsl Taarmaat Co. fm 

acre uaraeeae, CoO 


(ACDHK . PRT) 
Automatic Electric Mfg. Co., 
Mankato, Minn. (GR) © ‘Stat, 


Automatic Electric Sales Corp., 1033 wW 
Van Buren, Chicago 7, Ill. (HLNR) 

Automatic Switch Co., 303 Lakeside Avg. 
Orange, N. J. (CHR) : 

Automatic Temperature Control Ca, Ine, 
5234 Pulaski Ave., Philadelphi F 
(ADEGJRW) oo 

Bristol Co., Waterbury 20, Conn. (ADEp- 
GIPRS) 

Capitol Machine Co 
Danbury. Conn. (NP) 

Centralab Div., of Globe-Union, Inc, 949 
E. Keefe Ave., Milwaukee 1, Wis, (8N) 

Cherry Electrical Products Corn, 30% 
Skokie Valley Rd., Highland lark, @ 


(B) 
, 3101 W. l’ratt Bird, 


Clare & Co., C. P 
Chicago 45, Ill 

Comar Electric Co., 3349 W. Addis, 
Chicago 18, Ill. (N) 

Control Products, Inc., 
rison, N. J ) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (G) 

Crouse-Hinds Co., 
(DPSV) 

Denison Mfg. Co., R. B., 102 St. Clair, 
N.W., Cleveland 13, Ohio 

Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio (G) 

Durakool, Inc., Elkhart, Ind. (D) 

~~ Signal Corp., 202 20th, Moline 1, 
I (G) 

. Inc., Thomas A., Instrument Dir., 
Dept. 53, West Orange, N. J. 

Electro-Snap Switch and b , 

Lake, Chicago 24, Ill. (B) 

Fasco Industries, Inc., 100 Auguste, 
Rochester 2, N. Y. (EJO) 

Federal Telephone and Radio Corp., 1% 
Kingsland Rd., Clifton, N. J. (N8) 

Fenwal, Inc., 16 Pleasant, Ashland, Man. 


36 Balmforth Ave, 


306 Sussex, Har- 


Syracuse 1, N. Y 


(F) 
Ferrod Mfg. Co., A Sub. of Ferro Corp., 
605 N. River, Batavia, Il. (M) 
Furnas Electric Co., 1024 McKee, Be- 
tavia, Ill. (ABCEFLO) 
G-V Controls Inc., ‘a Plaza, 
( 


East Orange, N. J. ) 

Gemco Electric Co., 25681 W. 8 Mile 
Road, Detroit 19, Mich. (W) 

General Electric Co., Apparatus Sales Dir., 
Schenectady 5, N. Y. (ABCDEFGHIE- 
MNOPRSTUV) 

Grayhill, Inc., 539 Hillgrove Ave, La 
Grange, Ill. (PS) c 

Guardian Electric, 1627-H W, Walnut, 
Chicago 12, Il, (CFGHN) 

Haydon Mfg. Co., Inc., 2536 Elm, To- 


rington, Conn. (G) 
Heinemann Electric Co., 99 Plum, Tres- 


ton, N. J. (O) 
Sharon Hill, Pa. (P) 


Hetherington, Inc P 
International Register Co., 2620 W. Wash- 
Til. (@) 


ington Blvd., Chicago 11 
Joy Manufacturing Co., Henry W. Oliver 


Blug Pittsburgh 22, Pa. 
Knox Porcelain Co., Knoxville 1, Tem 
P 


Mallory & Co., Inc., P. B., Indianapolis 


6. Ind. (GNPS) 
Master Appliance Mfg. Co., Fourth ‘ 
Ontario, Racine, Wis. (KP) 


Mechanical Industries Production Co., 217 
Ash, Akron 3, Ohio 
Merroid Corp., 4227 W Dae Are., 

Chicago 41, Ill. (ABCD ) 
Micro-Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, Ill 


(BDFLOPS) 
National Acme Co., 176 E. 131st, Clere- 


land 8, Ohio (BP) 
Ohmite Mfg. Co., 3613 Howard, Skokie, 
(S) tation 
Pass & Seymour, Inc., Solvay Statio®, 


Syracuse 9, N. Y 
— 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 235. 
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We have need at Hughes 


| for for an engineer broadly qualified 


in design for production. 


— PRODUCTION | 


This man will direct the engineering for pro- 
duction of major precision electromechani- 
cal components for missile guidance and 
control systems. Advanced gyroscopic, hy- 
draulic, and electronic components, already 
proved fund: mentally, must be optimized 
for weight reduction, manufacturability, 
and reli: ability. 





Thun) disc 
TYPE SE pee ie 


PRESET TEMPERATURE CONTROLS 


Callin S596 





Type SE Snap Action controls are 
especially adaptable where space is 
a factor. 

@ Positive Snap Action - The ac- 
tuating element is a bimetal disc 











































































































































which makes and breaks the contacts 
Qualifications must include adequate funda- quickly and cleanly. 
. mental training followed by wide experience F per Pigg a Poe seh “s el 
‘ in bringing small precision electromechanical ee We SO ne es 
: i > "al 8 oe insures long contact life. 
devices to the production stage. e Enclosed Contacts - For protec- 
. —— = es tion against dirt, dust and lint. 
b ntanaitte and @ Stainless Stee] Case Shell - For 
— a UG H ES Ciatnnintinn Sill ; protection against corrosion. The bi- 
| | : metal dise can be exposed or fully en- 
1 : closed as desired. These controls are 
, RESEARCH AND DEVELOPMENT LABORATORIES a single pole, single throw and can be 
Culver City, Los Angeles County, California a supplied with either normally open or 
M : normally closed contacts. Optional 
G Assurance is required that relocation of the applicant | : mountings and terminal arrangements 
) will not cause disruption of an urgent military project. | F are shown below. 
, a ea ice aaa \ | A.C. Resistive Heater Rating: 
L. 2: 8.0 Amperes ...... 120 Volts 
. 4.0 Amperes ..... 240 Volts 
. D.C. Rating: 
: 8.0 Amperes ... 6-12 Volts 
’ 5.0 Amperes ... 24-28 Volts 
.6 Amperes ..... 115 Volts 
» eres As these controls are calibrated to 
: order, the minimum size order ac- 
& SOL cepted is for quantity of 50, except 
1, for sample order. 
“4 
2, 
09 
. SQUARE OR ROUND 
7 END... ALL TYPES 
. AND SIZES. 
Ls, 
c: BANTAM, CONNECTICUT 
la 
ut, 
x- 
. 
P) 
ih 
rer - 
a. PRECISION 
is MADE 
‘ WIRE, RD & CABLE 
ut Runzel offers manufacturers of elect- 
.. rical products a complete and TYPE SE-I TYPE SE-3! 
- prompt source of supply. 
Hook-up wire, low tension shielded 
1 We carry lorge eal tien pi sel 80 wire, oe cords T H 3 4 M = O - D | bs) a P | N S @) R 4 O R A i 3 D 
hand f Sek f and all popular types of insulated 
. our Seatatie tensed atent. wire. . -FOR EVERY WIRING NEED 127 CROUSE STREET, MANSFIELD, OHIO 
on, 
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Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. (P) 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

Revere Corp. of America, Wallingford 2, 
Conn. (A 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. (PT) 

Robertshaw Thermostat Div.. Robertshaw- 
Fulton Controls Co., Youngswood, Pa. 
(FM) 

Soreng Products Corp., 9551 Sereng Ave., 
Schiller Park, Ill. (BE) 

Spencer Thermostat Div of Metals & 
Controls Corp., 107 Forest, Attleboro, 
Mass. (EF) 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys. Pa. (P) 

Struthers-Dunn, Inc., Lamb's Rd., Pit 
man, N. J. 

Switcheraft, Inc.. 1328 N. Halsted, Chi 
cago 22, Ill. (N) 

Unimax Switch, Div. W. L. Maxson Corp., 
1460 W. 34th, New York 1, N. Y. (D) 

United Electric Controls Co., 93 School 
Watertown, Mass 

United Manufacturing and Service Co., 
409 S. 6th, Milwaukee 4, Wis. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. (ABCDEFGHLOPS) 

Zenith Electric Co., 152 W. Walton, Chi- 
eago 10, Ill. (HR) 


SYNCHROS. See Servomechanisms. 


TACHOMETERS 


Bristol Co., Waterbury 20, Conr 

General Electric Co., Apparatus Sales D'v., 
Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, II. 

Jones Motorola Corp., 436 Fairfield Ave., 
Stanford, Conn 

Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 10, Ohio 

Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-811, 
Newport, Ky. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 


TANTALUM 


Fansteel Metallurgical Corp., North Chi- 
cago, ‘ 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 7006 Ingersol, Lan- 
caster, Pa 

Connectieut Hard Rubber Co., 413 East, 
New Haven, Conn. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

—— Tape Corp., New Brunswick, 


Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, IIL. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos. 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 


Chase & Sons, Inc., Randolph, Mass. 

Connecticut Hard Rubber Co., 413 East, 
New Haven, Conn. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IL 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 

ae pe, Box 60, New York 16, 


es Mining & Mfg. Co., St. Paul 

. Minn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Van Cleef Bros., 7800 Woodlawn Ave., 
Chicago 19, ITIL. 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa 

Chase & Sons, Inc., Randolph, Mass. 

Connecticut Hard Rubber Co., 413 East 
New Haven, Conn 

Continental-Diamond Fibre Co., 
13, Del. 

du Pont de Nemours & Co., Inc., E. I1., 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co. 
9 Argyle Terrace, Irvington 11, N. J 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 

U. S. Gasket Co., Camden 1, N. J. 


Newark 


TAPE, MAGNETIC RECORDING 
See Magnetic Recorder Components 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, y. J 


TELEPHONES 


Crouse-Hinds Co., Syracuse 1, n Y 
Kellogg Switchboard and Supply ¢»,’ 
W. Monroe, Chicago 3, Ill » 1 
Nationa eumatic Co., Ine, 
Cabot Div., Boston 19." Mas” lta 


TEMPERATURE CONTROLS 


See Controls, Pressure and Tem: ; 
Relays ; Switches ; Thermomenns: 
Thermostats. ' 


TERMINAL, BLOCKS. See Strips, 
TERMINALS. See Lugs and Terminals 
TESTING CHAMBERS. See Chamber, 


Test 


TESTING INSTRUMENTS. See Ingtry. 


ments 
THERMAL SWITCHES. See Switches. 


THERMISTORS 


Carholoy Dept. of General Electric Co 
11109 E. 8 Mile Road, Detroit 32 
Mich, “, 


THERMOCOUPLES 
Baker * Co., Inc., 113 Astor, Newark 5 


Bristol Co., Waterbury 20, Conn. 

General Electric Co., Apparatus Sales Diy. 
Schenectady 5, N. Y¥ 

Hoskins Mfg. Co., 4445 Lawton Ave., De. 
troit 8, Mich. 

Revere Corp. of America, Wallingford 2 
Conn 

Rockbestos Products Corp., New Haven 4 
Conn. 

Thermo Electric Co., 109 Fifth, Sadde 
zits Township, Rochelle Park P, 9. 
N 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa, 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 

Co., 1203 Rock, Rockford, Ill. 


THERMOMETERS 


Bristol Co., Waterbury 20, Conn, 

Edison, Inc., Thomas A., Instrument Dis 
Dept. 53, West Orange, N. J. 

TAGliabue Instruments Div., Weston Elec 
trical Instruments Corp., 614  Freling- 
huysen Ave., Newark 5, N. J. 

Weston Electrical Instrument ., 614 
Frelinghuysen Ave., Newark 5, N. J, 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Il. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
Beer Co., Inc., 118 Astor, Newark 5, 


Brainin Co., C. 8S. 318 Washington, Mt 
Vernon, N. Y. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


Metals and Controls 
Corp., 47 Forest, Attleboro, Mass. 


THERMOSTATS 


Acro Manufacturing C¢ 
Onio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Dept. G, 1403 Bock, 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn. 

Edison, oe A., eee Dir., 
Dept. 53, West ange, N. J. 

Fenwal, Inc., 16 Pleasant, Ashland, Mas. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Mechanical Industries Production Co., 217 
Ash, Akron 3, Ohio 

Mercoid Cee. W. Belmont Are., 
Chicago . . 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Pa. 

Spencer Thermostat Div., Metals & Con 
trols Corp., 107 Forest, Attleboro, Mass. 

Stevens Mrg. Co.. Inc.. Mansfield. Ohio 

Still-Man Co., 429-33 BE. 164th, New York 

¥. 


Columbus 16, 


Therm-O-Disc, Inc., 127 Crouse, Man- 
field, Ohio 

United —— Controls Co., 98 School, 
Watertown, ass. 

Westinghouse | Eiectsle Corp., 180 Mercer 
St., Meadville, Pa. 

Wheelco Instrument Diy., Barber-Colman 
Co., 1208 Rock, Rockford, Ill. 

Wilcolator Co., 1001 Newark Ave., Eliza 
beth, N. J. 


TIMERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil 

Automatic “uectrie Mfg. Co., 60 State, 
Mankato, 32 

Cramer Co.. Inc., B. W., Box 8, Center 

nae ne te 210 BE. Sixth, Dayton % 


Ohio 
Eagle Signal Corp., 202 20th, Moline 1, 
Til 


General Electric Co., Agent Sales Div., 

Schenectady 5, N. Y. 
Hansen Mfg. Co., Inc., Princeton 3, Ind. 
Oe ee 


To communicate with any manufacturer whose name . ay 
in this issue use READER INQUIRY FACILITY, page 5. 
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HOWARD B. JONES DIVISION 
CINCH MANUFACTURING CORPORATION 
HICAGO 24, ILLIN« 


SUBSIDIARY OF UNITED-CARR FASTENER CORP 


CUT COSTS WITH 
PLASTURBO 
BLOWER WHEELS! 


PLASTURBO blower wheels give you light 
weight, less noise and increased efficiency. 
Dimensional stability and uniform concen- 
tricity assure smooth, vibrationless operation. 
Injection molded in one piece of thermo-setting 
plastic material for strength and durability. 
Now being used in blowers, hair dryers, pro- 
jectors and many other ayplications. 


Send fer samples of sizes now available. For 
quotations send prints or samples. 





APPLIANCE MFG. CO. 
RACINE, WISCONSIN 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


1 KRUEGER & HUDEPOHL 


“= WALSH BUILDING CINCINNATI 2, OHIO 
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NEW 


Lowcost 


MINIATURE 
CAPACITORS 









e Plastic film dielectric 


e Very High resistance 
e Low dielectric absorption 
e Very Low cost 


e Temperature range— 
70°C to 140°C 


e Smaller than the smallest 

e Extremely long life 
e Voltage 100 fo 1000 volts 
e Capacitance .001 fo 1 mfd. 


e Will withstand severest 
environmental fests. 


We invite your 
inquiries. Ask 

for our complete 
catalogue on your 
company letterhead. 


*% Plastic Film Capacitors 
* High Voltage Power Packs 
*% Pulse Forming Networks 





i a OP ae pier 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 
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NOW USED BY 
THESE FAMOUS 
NAME FIRMS 


Self-Starting 
3 rata 


CLOCK 
MOVEMENTS 


Automatically 

add Accuracy and 

Value to your 
Product 


Chance of Error in time 
calculation completely re- 
moved by providing exact 
“Time at a Glance.” Easily 
adapted to your product. 
Available in front or back 
flush panel arrangements 
for economical assembly 
with time reset facility 
from front or bottom. 


For Information and Literature call or write: 


PENNWOOD NUMECHRON COMPANY 





7249 Frankstown Ave. 


Pittsburgh 8, Pa. 


Phone: FRemont 1-4200 





KELLOGG 


Crossbar Switch 


@ FAST! 


© LOW 
INITIAL COST! 


@ MANY CIRCUIT 
APPLICATIONS! 





iela 


Automatic Control 


Systems and Computers 


Kellogg Crossbar Switch provides the fast, low-cost means 
of interconnecting or selecting many different circuits 
common to large-scale switching required by automatic 
control systems or computers. Its many applications in- 
clude, for example, connecting any 3 of 60 circuits to any 
of 75—or choosing 1 circuit from as many as 936, It 
provides circuit connections in 50 milliseconds by ener- 
gizing two specific coils. For optimum fidelity of signal 
and prevention of corrosion, palladium contact points are 
used. Mounted for drawerlike removal from its rack. Get 
the complete facts — Write Dept. 70-G today. 


Aesoce.;-. 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
A Division of International Telephone and Telegraph Corporation 
SALES OFFICES: 79 W. Monroe Street, Chicago 3, Illinois 
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Haydon Co., A. W., 234 N. Elm, Water 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor 
rington, Conn. 

Industrial Timer Corp., 131 Ogden, New- 
ark 5, N. J. 

International Register Co., 2620 W. Wash- 
ington Blvd., Chicago 12, Ill. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, III. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Struthers-Dunn, Inc., Rd., Pit 

84 South, 





Lamb's 
man, N. J 

Ward Leonard Electric Co., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gatewa) 
Center, Bldg. No. 38, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Zenith Electric Co., 152 W. Walton, Chi 
cago 10, Ill. 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


High Speed Hammer Co., 
Norton, Rochester 21, N 


ye. 309 N 
Jones Motrola Corp., 436 Fairfield Ave., 


Stanford, Conn. 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis 


Nopur Manufacturing Co., 717 N. Victory 
Blvd., Burbank, Calif. (Hole Deburring 
Attachments) 

Seruggs Co., Loyd, 1022-32 N. Sixth, St 
Louis 1, Mo. 


Ryerson & Son, Inc., Joseph T., Chicago 


Til. 
Syntron Co., Homer City, Pa 
Thomas & Betts Co., Inc., 28 Butler, 


Elizabeth 1, N. J 

United States Steel Supply Div., United 
States Steel Corp., 208 8. La Salle, 
Chicago 4, Il. 


(Terminal Tools) 


TRACING CLOTH, FILM and PAPER 
Bruning Co., Inc., Charles, 4700 Montrose 


Ave., Chicago 41, Ill 
Eastman Kodak Co., Rochester 4, N. Y 


Keuffel & Esser Co., Hoboken, N. J 


TRANSDUCERS, PRESSURE 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Servomechanisms, Inc., 500 Franklin Ave 
Garden City, L.I., N.Y 


TRANSFER SWITCHES. See Switches. 
TRANSFORMER HOUSINGS. See Cabi- 
nets. Sheet Metal 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux 
iliaries. 


TRANSFORMERS, 
CURRENT 


Acme Electric Corp., 357 
= 


INSTRUMENT 


Water, Cuba 

Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 W. Addison, Chi 
cago 18, Ml. 

Comar Electric Co., 3349 W. Addison, Chi- 
eago 18, Ill 


Dano Electric Co., 93 Main, Winsted, 
Conn 
Electran Mfg. Co., 1901 Clybourn Ave 


Chicago 14, Tll 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 

General Transformer Co., 
Ave . Homewood, II! 

Raytheon Mfg. Co., Equipment Sales Div 





18240 Harwood 


Dept. 6270-EM, Waltham 54, Mass 
Sola Electric Co., 4633 W. 16th, Chicago 
50, Til. 
Standard Transformer Co., Warren, Ohio 
Trenton Transformer Corp., 3ox 568-E 
Trenton, N. J 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 
Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 3 Water, Cuba, 
N. ¥ 


57 


Chicago Standard Transformer Corp., Div 


of Essex Wire, 3501 W. Addison, Chi- 
eago 18, Ill 
Comar Electric Co., 3349 W. Addison, 
Chicago 18, IIl. 
Dano Electric Co., 93 Main, Winsted, 


Conn. 

Electran Mfg. Co 1901 
Chicago 14, Ill. 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

General Transformer Co., 18240 Harwood 
Ave., Homewood, i 

Hevi Duty Electric Co., Milwaukee 1 
Wisconsin 

Hindle, Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif 

Kenyon Transformer Co., Inc., 840 Barry 
New York 59, N. Y. 

Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass 

Sola Electric Co., 4633 W. 16, Chicago 50, 
ll 


Clybourn Ave., 


Ill. 
Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 


To communicate with any ma 








Trenton Transformer 
Trenton, N. J. Corp. Box 568 


United Transformer Co,, 150 Varick N 
» New 


ss York . a 
/agner lectrical Corp., 

Sa Vio. 6454 Plymouth 
Electric Corp. 


woe &. Loui 
estinghouse 
Center, Bldg. No. 3 ier tterar 
Pittsburgh 22, Pa,’ +0! Mberty ave, 
TRANSFORMERS, RADIO ciRcyjy 
Acme _Electri 

a ¢ Corp., 3857 Water, Cuba, 


Audio Development Co. 
cng ante his ga o 
of Essex re, 3501 W “ 
ont ell: co. om. ne 
Chicago 18, Ill. * Addison, 
sae, ate co, um Ge 
c } , o., 190 
mae Pieka. Bie ve ‘an ra 
Federal Teleghars and Radio ra 
prtinegand Ra.” clifton Re go> 
cael, Bromklyn (Ridgewood) 
Ave., Homewood. Tl.” "i arwend 
vi Fa 
2 cturin , 
Mies etetetat she Carag ee 
St. Louis 20, Mo.’ a 
Nea rae aby 1 a 
Sola Electric Co., 4633 W. 16th, Chicage 


Standard Electrical Product 29 
eon Dayton. Ohio + On, 08 

orwico Electronics, Inc., 9 
huysen Ave., Newark 5. Nos, Preline- 
Box 568-B, 


Trenton Transformer Corp., 

. Le ~ J. 

Jnite ransformer Co., 150 V. ‘ 
York 13, N. Y. ~ 

TRANSFORMERS, VARIA 
VOLTAGE =e 


Acme eo tric Corp., 357 Water, Cuba, 
3349 W. Addison, 
Electran Mfg. Co., 


1901 Clybo 
Chicago 14, Ill. a 
Freed Transformer Co., Inc., 1736 Welr- 


Comar Electric (Co., 
Chicago 18, Ill 


field, Brooklyn (Ridgewood) 27, nt 
Hevi Duty Electric Co., Milwaukee 1, 


Wisconsin 
Raytheon Mfg. Co., Equipment Sales Diy 
Dept. 6270-EM, Waltham 54, Mas. ” 
Standard Electrical Products Co,, 2249 B 


Third, Dayton, Ohio 
Superior Electric Co., 83 Laurel, Bristel 
Conn : 


TRANSISTORS. See Semi-Conduetors, 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 1 
Bloomfield Ave., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Were Products Co., Inc., Philadelphis 
25, Pa. 


TUBES, ELECTRON (industrial) 
a a ee 127 Sussex Ave., Newark 


Federal Telephone and Radio Corp., 19 
Kingsland Rd., Clifton, N. J. 
yeneral Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div, 
Dept. 6270-EM, Waltham 54, Mass, 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave, 

Pittsburgh 22, Pa. 


TUBES, 
Glass 


METALLIZED GLASS. Se 


Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBES, THERMOCOUPLE 

Bristol Co., Waterbury 20, Conn. 

Kanthal Corp., 3 Amelia Place, Stamford, 
Conn 

Stupakoff Ceramic & Manufacturing Os, 
Latrobe, Pa 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Coo 

Chase Brass & Copper Co., Waterbury %, 
Conn. b 

General Plate Div., Metals and Control 
Corp., 47 Forest, Attleboro, Mass. wall 

International Nickel ~ Inc., 67 
New York 5, N. . 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. ¥Y. 


TUBING, PAPER 
Accurate Paper Tube Co, 804 N. Peorls, 


Chicago 22, Tl. 
Cleveland Container Co. 6201 Barberton 
Ave., Cleveland 2, Ohio 
Continental-Diamond Fibre Co. Newatt 
13 2 el - Se ae 


nufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 235. 
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HEYCO NYLON 
STRAIN RELIEF > 


BUSHINGS 4 /’, 
worpowe bh Vn SPECIALS 


cords to the housing © 
Pet ee 


om | may 
on terminals . eee eS 
1. Slip over wire 


2. Snap into hole rm atch 
the 


| prices 










CHASSIS 





zy y fa. 


| of 
STANDARDS 


@ Heycos absorb all cord pull, push and 
torque and insulate wire from housing. 

Product life is increased and product 

appearance is improv ed. Samples avail- aad 

able on receipt of wire sizes. | If ordered in fair quantities, recessed 


HEYMAN MANUFACTURING COMPANY | hex head screws cost no more than 
KENILWORTH 1, NEW JERSEY standard machine screws, and actually 


* | much less than trimmed hex head 


Screws. 
|] Y 4 i M The saving results from elimination 
R 
STEEL BLUE 2 
N¥ 

























of one production operation, without 


, loss of mechanical values. The differ- 
Popular package is 


8-oz. can fitted with 
y Bakelite cap holding 
ar soft-hair brush for ap- 
plying right at bench; 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 

prevents metal glare. In- 

creases efficiency and 
accuracy. 


prea Stee Be Write for sample 


on company letterhead 


THE DYKEM COMPANY 
2303F North 11th St. « St. Louis 6, Mo. 


ence is in appearance. And even that 
may be in favor of the recessed head. 
To order only, made to standard 
dimensions in sizes to suit your needs 
or to your specifications. 
Get our prices and deliveries on 


your requirements. In fact write us 





about special upset, and rolled thread 
products of any kind. The cost may be 
lower than you think. 





About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’'ve had it. 





. MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 
Your choice of 8 


and. 72 gear head rae PROGRESSIVE 


and 72 gear head 
motor combina- 





tions. 
RAE MOTOR CORP. : MANUFACTURING COMPANY 
WRITE FOR 44 NORWOOD ST., TORRINGTON, CONN. 
Rae P.O. Box 291 — Racine, Wis. OUR CATALOG 





JULY, 1954 
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THE FAMOUS 


MULTIFORM 


BENDER 
CUTTER 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 
Spring Plants, Radio and Electrical 
Equipment Mfrs. Complete with tool- 
ing for Bending Material up to ¥%” 
x 1%”. 





HAND OPERATED 
MODEL 





ee FIVE-IN-ONE-TOOL —Larger Models Available 
= coe IT BENDS FLAT AND ROUND STOCK INTO 
And Larger sizes ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 


J. A. RICHARDS CO. 206 NORTH PITCHER sr. 


KALAMAZOO 13F, MICH. 


SENSITIVE 


RELAYS 
that 


R-E-S-I-S-T 


WZ 





NO BIGGER THAN A 
BOOK OF MATCHES 


Here are miniature sensitive relays—single or 
double-pole types—which fullfill the most rigid 
requirements of space, shock, temperature and 
vibration in both commercial and military ap- 
plications. The Series 100—105—106 relays are 
hermetically sealed and have a long service 





TEMPERATURE _ life expectancy. For full particulars write for 
Bulletin SR—2 
Engineering 
representatives RELAYS 
in 


principal cities 
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Niemand |, Bees, Inc., 37-05 Thirty-Fifth 
Ave., a. Island City 1, N. Y. 
Paramount aper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2,. Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stone Paper Tube Co., Inc., 


900-922 
Franklin, N.E., Washington 17, D.C. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 


Bentley, Harris Mfg. Co., 1205 Barklay 
Conshohocken, Pa. 

Brand & Co., Inc., William, Dept. EM, 
North & Valley, Willimantic, Conn 
Continental-Diamond Fibre Co., Newark 

13, Del 
Corning Glass Works, Dept. EM-7, 
ing = 
heneiahion and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IIl. 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 
Mitchell-Rand Insulation Co., Inc., 51 


Corn- 


Murray, New York 7, N. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. ‘ 

Thompson Fiber Glass Co., H. I., 1733 
Cordova, Los Angeles 7, Calif 

Varflex Sales Co., Inc., 309 N. Jay, Rome, 
mE 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 


Pittsburgh 22, Pa 


reeene. a SLEEVING, EXTRUDED 


Brand & Co., Inc., 


William, Dept 
North & Valley, 


Willimantic, Conn 


EM, 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis, 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 
Irvington Varnish & Insulator, Div. of 


Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 
Mitchell-Rand Insulation ae” Ine 51 


Murray, New York 7, N ° 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 

Netear Corp., 207 Randolph Ave., Wood- 
bridge, N 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass 

Polymer Corp. of Pennsylvania, Reading 


Pa. 

Rogan Brothers, 
Stokie, Ill 
Varfiex Sales Co., Inc., 

x. @ 


TUBING, STEEL. 


Grades and Forms 


3027 N. Monticello Ave., 


309 N. Jay, Rome, 


See Steel. Commercial 


TUNGSTEN (See also Contacts) 

Paee ' erence Corp., North Chi- 
cago, 

Mallory " Co., Inc., P. R., Indianapolis 
6, Ind 


UNDERCUTTERS, MICA. See Mica Un- 
dercutters 


VACUUM PUMPS. 


See Compressors & 


Pumps. 
VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 
VALVES, MOTORIZED or SOLENOID 
OPERATED 
Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J 
Automatic Temperature Control Co., Inc., 


5234 Pulaski Ave., 
Barber-Colman Co 

Rockford, Il 
Bristol Co., Waterbury 20, 
General Electric Co., 

Schenectady 5 


Philadelphia 44, Pa. 
Dept. G, 1403 Rock, 


Conn 
Apparatus Sales Div., 


Mercoid Corp., 4297 W. Belmont Ave., 
Chicago 41, Tl 

Skinner Electric Valve Div., Skinner 
Chuck Co., 108 Edgewood Ave., New 
Britain, Conn. 

Valvair Corp., 956 Beardsley Ave., Akron 
11, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa 


VARNISHED FABRICS. See Fabrics, In 
sulating. 


VARNISHES, COMPOUNDS and 
RESINS, INSULAT NG 

Acme Wire Co., pred i Ave., New 
Haven 14, Conn 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave 


New York 17, N. Y. 
Borthig Co., Inc., George C., 
East Rutherford 3, N. J. 
Brand & Co., Inc., 
North & Valley, 


Box 115 


William, Dept. EM 
"Willimantic, Conn 


Dow Corning Corp., Dept. AEI-17, Mid 
land, Mich, (Silicone) 

du Pont de Nemours & Co., Inc., E 
Finishes Dept.. Wilmington 98. Del 

Durez Plastics & Chemicals, Inc., 1307 


Walck Road, North Tonawanda, N. Y. 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chou 


teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 
_ Washington Blvd., Chicago 6. Ill 





Irvington Varnish & Insul 
Minnesota Mining & Monatens Div. 0 
9 Argyle Terrace, Irvington ll, N, 

ve nar + Schenectady ie re 
nnesota ng Mfg. 

6, Minn. “ 6. ai 


Mitchell-Rand Insulation ny 

nee New ae & on Ine, 51 
Westinghouse lectric Co 

Center, Di Gateway 


Bldg. No. 3, 401 
Pittsburgh 22, Pa, Liberty Ave. 


Zophar Mills, Inec., 117 26 
32, N. Y. Ms, Brookiny 


VARNISHES, FINISHING. 
Enamels and Varnishes, Bee Lacquer, 


VARNISHES, INSULATING. See Var 
nishes, Compounds and Resin 


V-BELTS. See Drives, Belt, 


VIBRATORS 


Aerovox —-.. oo. Mass. 
American Television & Radio Co,, st 

1. Minn St. Paul 
Bristol Co., Waterbury 20, Conn, 


Mallory & Co., Inc, P, R., Indianapolis 
6, Ind. 


VIBRATION TEST MACHINES 


General Electric Co., Apparatus Sal; 
Schenectady 5. N.Y. « Dh, 

Westinghouse ectric Cor Ga 
Center, Bldg. > 3, 401 Liberty iw 
Pittsburgh 22, 


VOLTAGE REGULATORS. See Peru. 


tors, Voltage; Transformers, 
Voltage. 
VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings ang 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES and COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave,, 
New York 1i, N. Y. 

Biwax Corp., 3445 Howard, Skokie, I, 

Dow Corning Corp., Dept. AEI- 17, Mié- 


land, Mich 
General Electric Co., Chemical Diy,, } 
*lastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chov- 
teau Ave., St. Louis 3, Mo 


Mica Insulator Co., Schenectady 1, N. Y. 
Minnesota Mining & Mfg. Co., St. Pay 


6, Minn 
Mitchell- Rand Insulation Co., Inec., 5) 
Murray. New York 7, N. Y 
Zophar Mills, Inc., 117 26th, Brooklyn 
ie ee 
WEDGES and PEGS, ARMATURE 


Insulation and Wires, Inc., 3435 Choutesy 
Ave. St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Bilvd., Chicago 6, IIL. 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation Co., Ine, 5i 

Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming 
ton 99, Del. 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Dir., 
Schenectady 5, N. Y. (Arc) 
Mullenbach Electrical Manufacturing Oo., 


2300 E. 77th, Los Angeles 58, Calif. 
Revere Copper & Brass Inc., 230 Park 

Ave., New York 17, N. 
Westinghouse Electric Corp. P.O. Ba 


2025 Buffalo 5, N. Y. (Flexare) 


WELD NUTS. See Fasteners. 


WHEELS, BLOWER 


Master Appliance pee. Co., Fourth & On- 
tario, Racine, 


Torrington Manufecturing Co., Torrington, 
Conn. 

WIRE and CABLE, BARE 

American Brass Co., Wererbury. 20, Conn 

American Steel & Wire Div., S. Steel 


Corp., Rockefeller Bldg., Cleveland 18, 
Ohio 
Anaconds Wire and Conte Co., 25 Broad- 


way, New York 4, 

Chase oe & Copper y “Waterbury 20, 
Con 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N.Y. 


Fort Wayne 6, Ind. 
420 Lexington Ave., 


ie A 
General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 
Page Steel & Wire Div., American Chain 
& Cable, Monessen, Pa. (Srainless o 
Carbon Steel Armature Bending) 
Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind 
Rome, 


Rome Cable Corp., N 
Ryerson & Son, Inc., sr La T clcago, 


Essex Wire Corp., 
General Cable Corp.. 
New York 17, N 


Til. 
WIRE and CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (Cc) 
Thermoplastic (T) 
Coaxial Cable (X) 
Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass 
American Phenolic Corp., 1830 8. 54th 
Ave., Chicago 50, Ml (X) _ Steel 
American Steel & Wire Div., U. 8. th. 
Corp., Rockefeller Bldg., ‘Ch 
Ohic 
Anaconds Wire and Coble, Co, 25 Broad- 
way. New York 4, N. ABCTE) 
Belden Mfg. Co., 4633 ¥. “Tea Buren, 
Chicago 44, Il (ABTX) 


To communicate with any mnufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235. 


ELECTRICAL 
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PRECISION 


NA Sf 7/7 BALLS to your 


y yi 4 y specifications 


eR 


“Piite 





me alloy balls for every requirement. 
rer TT si-t ee ael 4-PoLtL- Colt- P 
ninum, copper, glass, plastic, and drilled 
- Also special bearings and retainers. 0 e ugs 
+ send your specifications to our Engi- 

— Department. 











a a Beli M-1007 Octal 1005 Connectors 


LEB 


PRECISION 


a 


a : | i d 1002 Connectors 

ithe. | Recognize 

hs ,' THE HARTFORD STEEL BALL CO. 

; Ca ee eee ee Oe) ee ee | d . 

| eaders in 
ae UR ies ay NEW YORK DISTRICT MINNEAPOLIS 6, MINN | 
WS. TURNER VICTOR R. CLARK ta Le FM. GIEFER & CO 

a i Cee a SLY yee ae 


| * = 
WICHITA 1, KAN. KANSAS CITY 8. MO. LOS ANGELES 15 eect Se aah: | molding specialty 


eae 1a TR. WHITE ae Le MUL eam 1 
iat le ER TRE APR UC cee BO 0) 


| plugs for the 
MAMCO electronics and 


ELECTRIC ; 
MOTORS electrical manufacturing 


MAMCO quality fractional horse power | ° + 

motors can power your power tools, small | industries. 
appliances, business machines, projectors, 
blowers, tape recorders, sewing machines 
and electronic applications at low cost. Whether 
your need is for universal or for DC only . . . with 
skeleton frame or totally enclosed; if you need motor 
sets or governor controlled motors with voltage 
ranges from 6 V to 220 V, fractional horse power 
up to 1/5 HP, write today to — 
























APPLIANCE MFG. CO. 
RACINE, WISCONSIN 


Special Interlock 





M-1002 Plug 


PHALO 






Special 


Complete 
Strain Relief 


catalog 


3) Heo 


on request 


Me, 


Relief PLASTICS CORPORATION 


Enclosures and Panels 
Custom Built 


Your Print or Specs 
will receive 
Our prompt attention 


Sheet Metal H. F. COXx co. 
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Brand & Co., Inc., William, Dept. EM, General Cable Cor 20 Lexington 

North & Valley, Willimantic, Conn. (T) New York 17, NY . Are, 

| Carol Cable Co., Div. of Crescent Co., General Electric Co 
Inc., Pawtucket, R. I Schenectady 5, 
Chase Brass & Copper Co., Waterbury 20, fHitemp Wires, 

Conn. (BCX) ; Mineola, N. Y. 

Chester Cable Corp., Chester, New York 


: Apparat Sales Dir. 
I 
me 26 Windsor Ave, 





Lowell Insulated Wire Di 
(TX) : ? ¥.,_ Over} 
Cornice 5 Wire o.. Inc., 50 Church, New see M28 oo — ‘9 ker 
ork 7, N. (BT) oe: oe Sa ucts 
Essex wire Corp., Fort Wayne 6, Ind Manufacturing Div., Fort Warn a 
7} | (BT) Rockbestos Products Corp., New Haven 4, 
Federal Telephone and Radio Corp., 199 Conn 
{ TE Kingsland Rd., Clifton, N. J. (TX) Roebling’s Sons Co., John A. Sub 
4 General Cable Corp., 420 Lexington Ave., Colorado Fuel and Iron Corp., | 
1 New York 17, N. ¥. 2, N. J. ton 
| Crees ee es Construction eee Rome Cable Corp., Rome, N. ¥ 
| rials Div., Bridgeport 2, Conn. (ABCX) 5 flectric Co. “ 
| 19 KV INSULATION aS ow oe ee ieee 
} | Mineola, N. Y. (T) y y 
' 3 PHASE NIT | Lowell Insulated Wire Div., Overlakes “ee Wire Co., Inc., Pownal, Vt, (Tet. 
| U rates Lincoln, Lowell, Mass. (BT) 
halo astics Corp.. Commercial & Fos- 
ALSO FILAMENT ter, Worcester, Mass. (TX) WIRE, MAGNETIC RECORDING. See a 
Phelps-Dodge Copper Products Corp., Fort Magnetic Recorder Components, 


Wayne, Ind. (ABCTX) 


AND OTHER Riverside Manufacturing and Electrical WIRE, RESISTANCE a 


| ae rw Seen Ans,, Deer Bristol Co., Waterbury 20, Conn. 
SPECIAL UNITS Rockbestos Products Corp., New Haven 4 — eat ae > 150 Riverside 
Conn. (AT) - ieetn €8 ae 
. 7 "4 Driver-Harris Co., Harrison, N. J, 
Rome Cable Corp., Rome, N. Y. (BTX) . 
FOR HIGH Royal Electric Co., Inc., Pawtucket, R. I ee ee 4445 Lawton Ave,, De. 


(ABT) tre : 
Runzel Cord & Wire Co., 4723-31 Mont- Jelliff Mfg. Corp., C. ©., Southport, 
rose Ave., Chicago 41, Ill. vo at a7 . 
United Manufacturing & Service Co., 409 NeY J. M., 371 Elm, Hartford, Conn 


FREQUENCY USE 


S. 6th, Milwaukee 4, Wis in il 

Uv. 8 Rubber Co., Rockefeller Center, New WIRE STRIPPERS. See Strippers, Wire 

vr S. M. Se WIRING DUCTS. See Ducts, Wiring 
; ; . WIRE CUTTERS and STRIPPERS, See 

Prompt design and delivery of special plate, Strippers, Wire WIRING HARNESSES. See Hameuy 
filament, power, control transformers and re- WIRE CUTTING PLIERS and TWIST- 

° ERS. See Pliers & Cutters, Wire. WORMS AND WORM WHEELS. gy 

actors. Open, cased, hermetically Gears and Pinions. 

WIRE FORMS. See Springs, Coil ane 

sealed or potted. Flat; Stampings, Metal. WRENCHES, SOCKET SCREW. s% 


5 VA to 50 KVA capacity. wees, BARNET Socket Screw Keys and Wrenches. 


Acme Wire Co., 1255 Dixwell Ave., New YARNS, BRAIDING & SERVING, Se 





| Haven 14, Conn. Fabrics, Insulating. 

| Anaconda Wire and Cable Co., 25 Broad c 
way, New York 4, N. Y. ZIN 

yi Oe eB, Belden Mfg. Co., 4633 W. Van Buren. Federated Metals Div., American Smelt. 

Chicago 44, IIl. ing & Refining Co., 120 Broadway, New 

| Chase Brass & Copper Co., Waterbury 20 York 5, N. Y. 
Conn. New Jersey Zinc Co., 160 Front, New York 

TRANSFORMER CORP | Essex Wire Corp., Fort Wayne 6, Ind 1, = = 
_ | 
E; Phone 5-345] To communicate with any manufacturer whose name appears 





in this issue use READER INQUIRY FACILITY, page 235. 


TRENTON, N. J. 
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ERSEY 


How much influence 

has the engineer designer 

on manufacturing costs? 

e Did you know that the direct manufacturing 
costs under the control or influence of the prod- 
uct designer range from 15 to 35 per cent in the 


manufacture of military electronic devices? See 





“Cost Reduction Through Design” in the August 
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AKRON PORCELAIN CO. 


2725 CORY AVENUE, AKRON 14, OHIO 
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TOTALLY- ENCLOSED 
Explosion-Proof | M OT0 RS 




























STANDARD of QUALITY J 


for Filtering... 
Coupling... 


SAFE By-Passing 


for 
dangerous 
damp and 
dusty 


locations 


RMC Ceramic Capacitors are the proved answer 
to problems encountered in the design of standard 
and special purpose electronic equipment. They are 
your guarantee of quality and trouble-free operation. 
Available in temperature compensating as well as 
guaranteed minimum value types. 


Here’s Why... 


@ Small size saves valuable 
space... makes better 
design possible. 


Class 11—Groups F-G 
with or without fan 


Request Bulletin 





















U.S. ELECTRICAL MOTORS, Inc. 

BOX 2058, LOS ANGELES 54, CALIFORNIA MILFORD, CONN. i 

e Greater mechanical 
strength assures a more 
rugged assembly... 
speeds up production, 








27 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 27 years of 
building one or twe 
types of standard wire 
strippers, but 27 years 
of continuous research 
and development of many 
wire strippers to meet 
ever changing needs. 


e A wide line of capacities 
from 2MMF to 30,000 
MMF provide design 
flexibility. 


@ 1000 working volt stand- 
ard...many types with 
working voltages up to 
6000 V,D.C. 


e Every DISCAP is 100% 
tested for capacity, 
leakage resistance and 

breakdown. 


Consult us about your 
wire stripping problems. 


A is 
SUPERIOR BY EVERY 


“ome COMPARISON. 
Wink StRIPPER'CO.” "PHT 

. E. CLEVELAND, OHIO . 
een ereneendatnsiecenemepenaneiemntrtnmamanteateemamimcetemmmng Send for technical data and 
specifications on RMC DISCAPS 





Identify Wires Permanently 


RMC 


Easy to apply, replaces obsolete string DISCAPS, 
and paper identification methods. + the right 
way fo say 
* Aluminum, steel, brass, = E R AM ! Cc 
‘ Taine all styles c a me , “— . 


and sizes. 


*For aircraft, radio, 
telephone, motor and 
Geaweter manufacture, 
etc, 


RADIO MATERIALS CORPORATION 


GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


Free Samples and 
Literature Upon Request. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND 








NATIONAL BAND & TAG CO., Dept. 9-824, Newport, Ky. 
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Users are “High” on 


NIPPERT 
slip ring 


performance... 


Stable, rugged Nippert slip rings 
withstand high temperatures, 
high speeds. They have coined, 
silver-bearing copper conductor 
rings, glass base insulation and 
staked flexible leads or brazed 
solid leads. 





Specify Nepco Commutators and 
Slip Rings for peak performance 
of your units. 


“The Slip Ring that Stays Put” 


NIPPERT 


ELECTRIC PRODUCTS CO. 
1759 W. Mound St., Columbus 4, Ohio 
Phone: RA-1116 
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Don’t be afraid 


Mea y Fit: tM 


Package Design 


BRADLEY 


has a rigid plastic box for 
your product 







Series 300 
By’ x 4y 1 1%" 
(assorted compartments) 






No. 35 — 
4%" x 14" x 1°° 








No. 32 
2%'' diam. x 5/8" deep 


Industrial manufacturers, especially of 
components, are utilizing our boxes for 
packaging. We have over 500 rigid 
polystyrene boxes available FROM 
STOCK MOLDS, or we will design a box 
to meet your specific requirements. 


Send for illustrated catalog, showing 
box dimensions . . . you're cordially in- 
vited to visit our new factory and 
showrooms when in Chicago. 


World’s Largest Assortment 
of Rigid Plastic Boxes 


BRADLEY 


INDUSTRIES 


Chicago ¢ 
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variable speed operation. 
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REVERE METALS 


SERVE 
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STEM TO STERN 





Chris-Craft cruisers are protected at the stem by 
brass stem bands; Revere supplies half-round ex. 
truded shapes for this decorative and_ protective 
application. At the stern or transom, copper ex: 
haust tubes are just visible. There is a story behind 
these tubes, which have to be bent to shape with 
great accuracy. and without wrinkling. Chris- 
Craft Corporation's specifications are most exact: 
ing. The bending is done by a_ specialist, the 
Melville-Lee Co.. located in Algonac. Mich., as is 
Chris-Craft. When Revere sought an order for the 
copper tube. the Technical Advisory Service was 
permitted to study Melville-Lee’s equipment and 
methods, so our Methods Department at the mill 
could be thoroughly informed of the high quality 
requirements. 






























The tube required runs in sizes from 2” to 344” OD, 
Use of copper tube reduces weight, while the cor- 
rosion-resisting qualities of copper make it durable 
and long lasting. Special standards of control 
over roundness. eccentricity and temper were set 
up in our mill, and production shipments have 
worked perfectly from the very beginning. No 
wrinkling or tearing has been encountered. 


Revere Metals not only serve afloat. but in the air, 
under the sea, and on land, in almost every indus- 
try. including such diverse ones as the chemical, 
automotive, electrical and electronic, and in the 
home. Products include tube and pipe, rod and 
bar, sheet and plate, strip. extruded shapes, forg- 
ings. in copper and its alloys and aluminum alloys. 
Also Lockseam Tube electric welded steel tube. 
Get in touch with the nearest Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 





Bending a Revere Copper Tube for use in a Chris-Craft 


Cruiser. Revere Tube is also used in many Chris-Craft Founded by Paul Revere in 1801 
runabouts and utilitias 230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I/l.; Detroit, Mich. 
Los Angeles and Riverside, Calif.; New Bedford, Mass.;Rome,N.Y. 
—Sales Offices in Principal Cities, Distributors Everywhere 


SEE ““MEET THE PRESS’’ ON NBC TELEVISION, SUNDAYS 
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